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STATEMENT OF INTENT

The Consultative Committee for Space Data Sysems (CCDS) is an organisation offiddly
edablished by the management of the member goace Agendes. The committee medts
periodicdly to address deta sysem problems that are common to al partidpants and to
formulate sound technical solutionsto these prablems. Inasmuch as participetion in the CCDS

is completdy voluntary, the resuits of the committee are termed Recommendations and ae
not consdered binding on any Agency.

This Recommendation is issued by, and represents the consensus of, the CCSDS Henary
body. Agency endorsement of the Recommendation is entirdy voluntary. Endorsement,
however, indicates the following undersandings

Whenever an Agency establishes a CCSDSrelated standard, this standard will bein
accordance with the rdevant Recommendation. establishing such a  standard does
not preclude other provisions which an Agency may develop.

Whenever an Agency estadlishes a CCSDSrdated standard, the Agency will provide
other CCSDS member Agendeswith thefollowing informetion:

The standard itdf.
Theanticipated date of initid operationd cgpaility.
The antid pated duration of operationd service

Specific sarvice arrangements shal be made via memorandum of agreement. Neither
this Recommendation nor any ensuing standard is asubgtitute for a memorandum of
agreement.

No later then five years from its dete of issuance, this Recommendation will be reviewed by
the CCDSto determinewhether it should: (1) remainin effect without change: (2) be changed

to reflect theimpact of new technologies, new requirements, or new directions; or (3) beretired

or cancdlled.

In those indances when a new verson of a Recommendation is issued, exiging CCDS
rdaed Agency standards and implementation are not negated or deemed to be non-CCDS
compliat. It is the responghility of each Agency to determine when such standards or
implementation are to be modified. Each Agency is, however, srongly encouraged to direct

planning of its new  standards and implementations towards the laer varsons of the
Recommendation.
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FOREWORD

This Recommendation is atechnicad Recommendation that provides amodd and language
to increase the tandardisation of the expression of smple semantic concepts that are to be
carried with data. These semantic concepts are given standard names and a sSandard way
of expressing them is dso provided. The semantic information may be conveyed ether in
acomputer processable manner or via conventiond (e.g. paper) documentation.

Through the process of norme evdution, it is expected thet expanson, ddetion, or
modification of this document may occur. This document is therefore suject to CCSDS
document menagement and change contral procedures which are defined in reference [14].

Questions rd ating to the contents or Satus of this document should be addressad to the CCSDS
Seordaia a the addressindicated on pege il
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1 INTRODUCTION

1.1 Purpose And Scope

The purpose of this Recommendetion is to define a language for specifying a dictionary
which describes the semantics of deta entities - it does not define aspecific dictionary.

A dictionary isunderstood as amechanismthat isadleto organise a st of informationina
condgtent and easily understood manner, and it is commonly used by humans to look up

the meaning of words used in naturd languages. Smilarly, a data entity dictionary is used

by humans and systems to look up the generd meaning, and other atributes, of data
entities usad in the definition and generation of data products.

This Recommendation defines the concepts of name, meaning, units, and a smal set of
other attributes s0 they may be used condgently in the formation of data entity
dictionaries. A method is dso provided that permits the set of attributes to be extended
beyond the standard ones provided within this Recommendation. Given the wide variety
of data entities that may need to be described, only a few of the attributes are made
mandatory by this Recommendation.

The atributes defined in this Recommendation do not provide a means for describing
rel aionships between dataentities  or the physica representation of data entities.

This Recommendation a so provides a standard method to represent the attributes and their
vaues, using the Parameter Vaue Language (PVL, see references [5] and [6]), for the
condruction andinterchange of data dictionaries.

1.2 Applicability

This Recommendation isintended to be used, for example,:
By data producers to congtruct dictionaries that describe, in amore forma manner, data
entitieswithin their data products,
By data users to understand data received from data producers that have used this
Recommendation to congtruct their dictionaries.
By an organisation that mandates the attributes used to define each entity description in
dictionariesused withinthat ~ organisation .

By a particular community, such as Earth observation, space physics, archives, ec., to
edablish adegree of  gandardisation for the contents of any data dictionary associated
with a data product. This would be done by using this Recommendation to define a
community-wide data dictionary.

By organisations and communities to exchange the contents of a data dictionary in a
dandardissed manner, i.e, to fadilitate interoperability.
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1.3 Rational

The same data entity can be physicaly represented in many different formats, including

within generic foomatssuchasHDF ( seereference [15] ) and CDF (| seereference [16] ), or
in native formats. However there is information about the data entities, such as ther

generd meaning and other semantic atributes, which are independent of the physica
representation.

Part of this information can be expressed in a data dictionary and this dictionary can be
expressed in many different ways. For example, it may be expressed in natura language
paragraphs within a document that accompanies a data product. It may be patidly
expressed by attributes defined within generic or native data product formets, while the

rest may be in other documents. The concepts used in the description of the deta entities

may vary widdy, or  subtly . These concepts may not be documented at dl.

Therefore, individudsand  organisations  that need to receive and understand a variety of
data products may expend considerable effort in atempting to understand the deta entities

that comprise each data product. Thisaso greetly hinders the use of generic tools that can
assig in the recognition and presentation of this information in a way that various
individuasand organisations find most understandable.

To begin to address these issues across broad organisation and community disciplines, it is
first necessary to define asat of standard concepts that can be used in the formation of deta
dictionaries within those disciplines, and in  the mgpping of different dictionary concepts
between disciplines. To facilitate the cregtion of generic toadls, it is dso necessary to
define a standard representation for the standard concepts. This Recommendation defines

a smdl number of concepts, in terms of atributes, that are intended to be broadly
goplicable. It dso defines an optiona representation for expressing these attributes.

Later Recommendations may build on this Recommendation in order to provide additiona
dandardised  functiondity. For example, they may support the expresson of the
rel ationships between entities in a dictionary and definitions of interrelationships between
dictionaries.

1.4 Document Structure

This document presents the gspecification in a layered manner. Frdly the abdract
definition of the semantic information thet is required to be conveyed is defined. Thisis
done 0 that the actud technique used to convey the informetion is independent of the
informetion content and therefore the same absiract standard can be used within different
formeatting environments. This aso permits the semantic informetion to be trandaed to
different representations as may be needed when data are transferred across different
domains.

Secondly a sandard technique for conveying the information using the CCSDS devd oped
Paareter Vdue Language (PVL, s references [5] and [6]) is spedfied. This is the
recommended method to use to convey semeantic informetion between adatagenerator and end
user. Fndly a number of scenarios are presented thet show how this DEDSL. spedification
should be used and how it can beinterfaced to both conventiond fixed formet dataand flexible
formetting techniques.
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In summary, the document is ructured asfollows

Section 2 provides an overview of the data entity dictionary concept and describes,
through examples, how this Recommendation may be used. | t dso provides a context
within which to understand the standards specified in Sections 3and 4.

Section 3 specifies the abdtract semantic description technique, including what
information must be conveyed and when it is gpplicable.

Section 4 gpecifies the PVL implementation of the abdtract sandard; this gives a
concrete syntax to the information thet is specified in Section 3 and conventions to be
used.

Section 5 continues the examples presented in Section 2, by providing full data entity
dictionary listings of those examples, in accordance with the specification in Sections 3
and 4.

Section 6 discusses the levels of conformance to the DEDS. Recommendetion, in
reldion to the abgract specification and the PVL implementation, and the CCSDS
Control Authority registration of this Recommendetion.

Anmnex A provides a number of scenarios that describe the usage of this
recommendation, what issues can arise and compdtibility with existing formetting
techniques.

Annex B provides alist of the terms to be used for units when describing data entities
and their representation.

Annex C provides the configuretion file for the NCAR UNIDATA units processng
package, st up to conform to the units specification provided in Annex B.

Annex D defines the ASCII character st thet is used in the representation of the
DEDSL dong with the subset of ASCII that conforms to the Redricted ASCI
character set as used within this Recommendation.

1.5 Definitions

1.5.1 Glossary of Terms

For the purpose of this document the following definitions apply:

Attribute | Anattributeisapiece of information that describes another piece of data;
thisinformation characterises or enhances understanding of the data that
isbeing described. Attributes are the primary focus of this
Recommendation in that they are used to defined the semantics of data

Data entity | A dataentity isthe piece of datathat isto be described by using
atributes and the va ues of the atributes. A data entity can be of asimple
type, such asinteger or red; it can dso be acompound type conssting of
asgtructure of various other smple and compound entities.

Data entity | A dataentity dictionary isalisting of anumber of semantic definitions of
dictionary | various data entities. Each data entity described in the dictionary is
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described in terms of attributes and attribute values. Data entity
dictionaries may bejust for asingle product, i.e. dl the data entities
within asingle product are described in a corresponding single
dictionary, or the data entity dictionary may be a discipline oriented
dictionary that holds anumber of previoudy defined data entity
definitions which may be used by data definers and usersfor reference.

Datatype

In the context of this document, datatypeisan indication of the
conceptud scientific form of the data entity, such asinteger, red, string,
sequence of entities, etc.

DEDSL
module

The DEDSL moduleisthe combination of the DEDSL identification
information, which provides informeation about the complete DEDSL
module, the definition of any user defined attributes and the definition of
the actud data entities. Various parts of a DEDSL module are optiond.
In practical termsthe DEDSL module could be ether afile, SFDU LVO
vauefidd (seereferences[3] and [4]), etc.

Quoted string

A quoted string isastring of charactersthat are enclosed within
quotation marks. These may be either sngle or double quotation marks
(athough the same at each end of the string). White space characters are
permitted within the quoted string (see references [5] and [6] for an exact
definition).

Semantics

Semantics are the informeation that describes the meaning of detarather
than the physica representation of that deta. Semantics potentialy cover
avery large domain, from the smple such asthe units of adata entity to
the complex, such asthe relationship of adata entity to another.

Standard
attribute

A slandard atribute is one thet is defined here within the
Recommendation. When the DEDSL is used there are sandard attributes
that are mandatory and others which are optiond, but the same attribute
name cannot be redefined if the semantic informetionisto bein
conformance with this Recommendation.

Syntax

Syntax isthe definition of the physicd representation of data. It includes
the structura arrangement of the fidds within data, the physicd
hardware representation and resultsin aclear understanding of the
abgtract vaues of the data

Unquoted
string

An unquoted string isastring of charactersthat do not contain any white
gpace characters and henceis delimited on ether Sde by any white space
characters eg.  NAME, (seereferences[5] and [6] for an exact definition).

User defined
attribute

A user defined dtributeis an attribute thet is defined by a particular user
or project and after definition is then used in the same manner asa
‘standard attribute . This Recommendation specifies astandard method
of defining user defined attributes so as to produce unambiguous
definitions and encourage reuse of user defined attributes.

White space

CCSDS 6xx.0-W-0.6

White space is defined to cona s of the ASCII charactersline feed
(OA 1), cariagereturn (OD 1), horizontd tab (09  pe), Verticd tab (0B 1ex),
formfeed (0C 1) and space (20 ex).
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1.5.2 Nomenclature

Thefollowing conventions gpply throughout this Recommendation:

a) Thewords“shdl” and “must” imply binding and verifiable specification;
b) Theword “should’ implies an optiond, but desirable, specification;

¢) Theword“may” impliesand optiond specification;

d) Thewords“is’, “ae’” and “will” imply statements of fact.

1.5.3 Conventions

This document uses structure diagrams to illustrate the structure of the DEDSL congtructs.
Components of a congtruct are caled e ements. The following conventions are used:

The e ement named on the l&ft of the ::= symboal isthe eement being defined.
Thediagramontheright of the  ::= symbal isthe corresponding definition.

Elements that are presented in bold characters in a rounded box are PVL datements
that are defined e sewhere in the recommendation.

Elements that are presented in itdic characters in a square box are dements that are
further defined in another structure diagram.

Elements that are represented as asingle bold character in acirde are actud characters
that shdl appear in the syntax.

A verticd branch representsachoice.
A repetition isindicated by aloop-back covering the object to be repeated.

The following example presents a diagram specifying the dedlaration of ‘Element’.
‘Element’ isdefined asfirda  ‘Another element’; thiseement can be repeated any number

of times due to the loop back over the dement (i.e. one or more* Another element’smust
be included). ‘Another element’ would be defined in another dructure diagram.
Following ‘Another element’, there is a choice between ‘STATEMENT _1=",
‘STATEMENT_2=" or nothing ‘STATEMENT_1=" and ‘STATEMENT_ 2=' both
represent PVL Statements specified esewhere in the document. Following this there is
‘STATEMENT_3=", which represents ancther PVL statement specified esewhere in the
document, and findly ©° STATEMENT_4=" is another PVL Satement that can ether be
passed by dtogether or included any number of times by virtue of the loop-back. (i.e. zero

ormore’ STATEMENT_4="9).
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y
Another
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Figure 1-1: Example Structure Diagram

This document uses examples to illugrate the DEDSL. All examples of the DEDSL are
shown in abold, fixed spacing font.

1.6 References

The following documents contain provisons which, through reference in this text,
condlitute provisons of this Recommendation. At the time of publication, the editions
indicated were vdid. All documents are subject to revison, and usars of this
Recommendation are encouraged to investigate the possibility of applying the most recent
editions of the documents indicated below. The CCSDS Secretariat maintains aregister of
currently available CCSDS Recommendations.

1 The Data Description Language EAST -- Specification (CCSD0010), Draft
Recommendation for Space Data System Standards, CCSDS 644.0-R-1, Red Book, Issue
1, CCSDS, November 1995.

[2 The Data Description Language EAST -- A Tutorial, Draft Report Concerning Space
Data System Standards, CCSDS 645.0-G-0.1, Draft Green Book, Issue 0.1, CCSDS,
November 1995.

[3] Standard Formatted Data Units - Structure and Construction Rules, Recommendation for
Space Data System Standards, CCSDS 620.0-B-2, Blue Book, Issue 2, CCSDS, May
1992.

4 Standard Formatted Data Units - A Tutorial, Report Concerning Space Data System
Standards, CCSDS 621.0-G-1, Green Book, Issue 1, CCSDS, May 1992.

[9] Parameter Value Language Specification (CCSD0006), Recommendeation for Space Data
System Standards, CCSDS 641.0-B-1, Blue Book, Issue 1, CCSDS, May 1992.

[6] Parameter Value Language - A Tutorial, Report Concerning Space Data System
Standards, CCSDS 641.0-G-1, Green Book, Issue 1, CCSDS, May 1992.
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2 OVERVIEW

As discussad in the purpose and scope, a data entity dictionary is used by humans and
systems to look up the genera meaning, and other attributes, of data entities used in the
definition and generation of data products. This section discusses the some of the primary
uses of Data Entity Dictionaries (DEDs) and presents a basic example of DEDSL usage
which will be used throughout this book. This example will aso be used as the basis for
Annex A of this Recommendation which presents scenarios on how DEDSL can be used
in conjunction with popular science data format standards to more fully and congstently
document a data product.

2.1 Usesof Data Entity Dictionaries

This Recommendation formal ly defines the concepts of name, meaning, units, and asmdl

set of other attributes so they may be used consgently in the formation of deta entity
dictionaries. A method is aso provided that permits the set of atributes to be extended
beyond the stlandard ones provided within this Recommendation. It is anticipated thet there

would be two mgor types of DEDs, product DEDs and community (i.e., globd, project or

discipline) DEDs.

A product DED is used in conjunction with a formetting sandard (e.g., FITS), a sdf
describing format (eg., CDF, HDF, eic.) or a Data Definition Language (e.g. EAST), to
provide aforma definition of additional semantics associated with a specific data product.

This formd definition would enable the definition of generic tools to assst producers in
cregting products documented to this levd and to assst consumers in understanding
products they receive. This verson of the DEDSL focuses primarily on deveoping
standard names and representations for the concepts required for product DEDs.

Some of the criticd issues in the description of data products are associated with the
assignment of names and linking the names specified in the DED to the names specified in

the saf describing format or data format description record. There are two conflicting
requirements that affect the assgnment of names to entitieswithin data products. The first

isto dlow a name to trandae into a unique location within the data to obtain the correct

vaue, while the second is to use the same name in different data products when referring

to the same red world concept. Thisleads to the concept of hierarchical naming where the
complete name of adata entity includes the names of dl the entities it is contained within.

For example, in - PRODUCT_X in FHgure 2-1 , the entity LATI TUDE is contained within the
entity CENTRE_COOR within the entity HEADER. The full name for this entity is
HEADER. CENTRE_COORD. LATI TUDE (note that the period is a convention adopted within
this recommendation to indicate the hierarchica relationship of ‘ contains).
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PRODUCT_X
HEADER DATA_1
I

|
(PRODUCT_ID) GCQ_STATION) CACQ_TIME CENTRE_COORD

( LATITUDE (LONGITUDE)

N

PRODUCT_Y
| | | |
CPRODUCT_ID) ( LATITUDE ) ( LONGITUDE ) DATA_2

Figure 2-1: Organisation of Two Related Data Products

The techniques discussed in Sections 3 and 4 of this Recommendation can be gpplied to
any named data entity o aproject or data designer can associate atributes with thet entity.

Using the example above, DEDSL attributes used for LATI TUDE should gpply to any
entity whose complete name contains the named dement LATI TUDE & its lowest
hierarchicd leve (i.e. after the last period). This capability is in addition to the more
common usage of this recommendation which is the description of data entities which
have unique, complete, names. It should be noted that not al product description
techniques (i.e., sandard formets, data description languages and sdf describing formets)
have the capability to support ahierarchica naming convention. If the product description
technique does not support this, dternative names must be created to contain the combined
definitions of the equivdent hierarchical levels. An example of this is show in the CDF
scenarioin Annex A.

A community DED can be used by an organisation to gan some degree of
control/gtandardisation over the data descriptions crested by member data producers.
Unlike product dictionaries, these community DEDs are not used in conjunction with a
gpecific product description technique. They are independent of the gpecific
implementation of products. Examples of uses of community DEDs include:
The cregtion of a Sandard data entity dictionary by an organisation that mandates the
atributes to be used to define each entity description in dictionaries used within that
organisgtion.
The cregtion of a community DED by a particular community (e.g., planetary science,
adrophysics etc.), to establish a degree of standardisation for the contents of any data
dictionary associated with a data product from that community.

This recommendation provides a foundation for the crestion of community DEDs by
providing a base set of concepts for data entity description but does not provide the forma
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methods to describe relaionships among data entities in a single DED or among multiple
DEDs. These concepts may be described in future recommendations. The example shown
in the next section, and further illustrated in Annex A, demondtrates how product and
community DED can be built usng this recommendation and assumptions about the
rel aionships among named entities or DEDs.

2.2 Application of the DEDSL

Thetwo main gpplication areas for the DEDSL are the following:
To build up and define acommunity (i.e. discipline) DED;
To describe a data product.

In order to highlight the difference between those application aress, Table 2-1 shows the
mapping of discipline DED entries into data product DED entries for the data products
shownin Fgure2-1 .

Entity Name Data Type Discipline | PRODUCT_X | PRODUCT_Y
DED Description | Description
HEADER Structure no yes no
PRCODUCT_I D String yes Ves yes
ACQ_STATI ON Enumeration yes yes no
ACQ_TI ME Time yes yes no
CENTRE_COORD | Sructure no yes o
LATI TUDE Redl yes yes yes
LONG TUDE Redl yes yes yes
DATA 1 Array of 16-bit no yes no
integers
DATA 2 Array of red numbers no no yes

Table 2-1: Comparison of Discipline DED and Product DED Descriptions

The discipline dictionary indudes as ertities
ACQ TI ME. For each of the entities a DEDSL description is given (see Section

purpose of a discipline dictionary is to provide, across different projects, a standard
definition of parameters.

When a project defines a data product ( PRODUCT_X in FHgure 2-1 ), the discipline
dictionary is consulted, and the ~ HEADER ettty is defined on the besis of PRODUCT_I D,
ACQ STATI ON and ACQ _TI ME, which are obtained from the discipline dictionary (see
Section 5.2.1).

Note that the DEDSL description of the entities in the data product is independent of the
format (e.g. HDF, netCDF, etc.) in which the data product is represented.

In the other product in  FHgure 2-1 , PRODUCT_Y, the PRODUCT_I D, LATI TUDE and
LONG TUDE entitiesfromthe discipline dictionary are used aswell (see Section 522).

PRODUCT | D, ACQ STATION and
5.1). The
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To define the semantics of data entities a number of parameters are required, such as the
name of the entity, the meaning of the entity, the units for the entity, etc. The following
sections of this Recommendation provide the formd definition of the DEDSL, which is

designed for such purposes. Following these specifications, Section 5 presents the full
DEDSL definition of the discipline dictionary and both Product X and Y dictionaries
discussed above. The reader is recommended to consult Section 5 when reading the

specificationsin the following sections for completeilludtrative examples.
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3 ABSTRACT STANDARD

The semantic information required to describe a data entity is seen as a collection of
attributes. Each attribute describes a particular semantic characteritic of the deta entity.

In the following sub-sections, the collection of atributes available to describe the basic
samantics of adata entity are identified. These attributes fal into two categories, ‘ sandard
atributes that are defined by this recommendation and ‘user defined attributes’ thet are
defined by the user in a standardised way, but which can then be used in the same manner
as ‘slandard attributes .

In order to facilitate the readability of atributes and support cross-comparison of data,
esch atribute requires a sandard identifier as wdl as standard conventions for the
specification of the attribute’ svaue.

3.1 Standard Attributes

3.1.1 Data Entity Identification: NAME

Purpose  Thisattribute may be used to identify the deta entity that isbeing
described. The vaue of this atribute is an identifier that may be
used to link acollection of attributes with an equivaent identifier in,
or associated with, the deta entity.

Thevaue of this attribute may aso be used by the software
devel oper to name corresponding variablesin software code or asa
field to be seerched on for location of particular data entities.

Term to be used The standard term to be used for this atributeis: NAVE
Occurrence Thisattribute is mandatory and can only gppear oncefor each data
entity described.

Convention for the  For the vaue of this attribute the following conventions must be
attribute value ol owed:

it shdl beafreeformat character dtring;

al charactersmugt beinavisbly displayableform, i.e. white
gpaceis not permitted;

the va ue must to be unique within the DEDSL. module (see
Section 4.1);

thevaueiscase sendgtive . Note, whilst this means that two
values of NAME may only differ by case of certain letters, this
practice is discouraged.

when identifying entitieswithin ahierarchical data structure, the
commonly used ‘dot’ notation should be used whenever

possble. For example,i npQ_t est. Epoch or
i MpQ_t est. RVS.
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the maximum length of the vaue of this attribute is 400
characters,

Example attribute ACQ_STATI ON
value

3.1.2 Full Textual Description of a Data Entity: MEANING

Purpose  Required to give the description and meaning of the deta entity
identified by the  NAME datribute Thisattributeisintended for humen
resdership and therefore any informetion thet will increesethe
understanding of theidentified dataentity should beinduded.

It isintended thet the vaue of this attribute can be of Sgnificant length
and hence provide as complete adescription of the detaentity as
possble Thevaueof thisattribute can be used asafiddto be
searched on for the location of particular deata entities.

Thevaue of thisattribute may include, in natura language, the
same semantic informeation that is carried in amore forma manner
by other attributes. Thisis neither arequirement or illegd, but the
user must make sure incons stencies do not arise.

Term to be used The standard term to be used for this atributeis: MEANI NG
Occurrence Thisattribute is mandatory and can only gppear oncefor each data
entity described.

Convention for the  For this attribute the following conventions must be followed for its
attribute value 4 e

it shdl beafreeformat character dtring;
the maximum length of the vaue of this attribute is 8000
characters,

Example attribute The ACQ _STATI ON i ncludes the identifier of the
value station, which has acquired the data.

3.1.3 Short Textual Description of a Data Entity: SHORT_MEANING

Purpose Thevduedf thisattribute providesashort condise description and
mesaning of the detaentity identified by the NANE dtribute This
atribute provides asummary of the more detailed informetion provided
by the MEANI NG attribute

Thevaue of this attribute can be used as afied to be searched on
for thelocation of particular data entities. It isaso intended to be
used for display purposes by automated software, where the
complete MEANI NG vauewould betoolong to presentina
convenient manner to the user.

Term to be used The standard term to be used for this atributeis: SHORT _MEANI NG
Occurrence Thisattributeis optiond, but if provided it can only gppear once for

CCSDS 6xx.0-W-0.6 Page 13 24 July 1996



Convention for the
attribute value

Example attribute
value

CCSDS RECOMMENDATION FOR DEDSL

each data entity described.

For this attribute the following conventions must be followed for its
vaue

it shdl beafreeformat character dtring;

the maximum length of the value of this atributeis 80
characters,

Identifier of acquisition station

3.1.4 Scientific Unitsof a Data Entity: UNITS

Purpose

Term to be used

Occurrence

Convention for the
attribute value

CCSDS 6xx.0-W-0.6

Thevaue of this attribute specifies the scientific units that should be
associated with the value of the data entity so asto makethevalue
meaningful inthe ‘red-world .

The gandard term to be used for this attributeis: UNI TS

If the data entity thet is being defined is of ascientific scaar type
then this attribute is mandatory and may gppear only once. If the
data entity is non-scalar then the attribute shal not be specified.

For this attribute the following conventions must be followed for its
vaue

it shdl beafreeformat character string;

the maximum length of the vaue of this atributeis 80
characters,

The contents of the character string must conformto the
representation specified in 1SO 2955 (see Ref. [17]). The unitsand
prefixes supported (as pecified by 1SO 2955) are duplicated for
convenience in Annex B of this Recommendation. Asdetailed in

1 SO 2955, the following convention gpply when combining units:

Multiplication shal beindicated by aperiod (.), eg. Pa. s to
designate Pascd second, the unit of dynamic viscosity

Divison shdl beindicated wither by asolidus (/), eg. m s, or by
expressing the denominator with a negetive exponent, e.g. m s-
1

Pogitive exponents shdl be indicated by following the unit

directly with the numeric power with no sgn, e.g. ne to
designatem 2

Negative exponents shdl be indicated by following the unit

directly with the numeric power preceded by aminussgn, eg.

m 3 to designatem

Decima multiples of units shdl beindicated by the combingtion
of aprefix representation (see TableB-2 ) immediady before the
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unit, eg. kN to represent kilo Newtons

(Note: Annex C contains the configuration file for the NCAR
Unidata units processing software, set up to handle the 1SO 2955
units specification only. Theam of promoting software of thistype
IS S0 that automeated software can be used to process and convert
units. This permits usersto reedily process data from different
sources when supplied with different units,)

Example attribute Cel
values

3.1.5 Syntax of the Value of a Data Entity: VALUE_SYNTAX

Purpose  Thevaue of this atribute specifies the syntax of the vaues of this
data entity. In this context, syntax is defined to mean the conceptud
data type and permitted val ues of the entity, it isnot intended for
gpecifying the physical representation of the entity. For example, an
entity may bedefinedashavinga  VALUE_SYNTAX of | NTEGER;
physicdly this maybe encoded as an | EEE 16-bit 2's complement
binary number or as ASCII encoded decimd, but in both basesthe
VALUE_SYNTAX would be | NTEGER.

Term to be used The gandard term to be used for this atributeis: VALUE_SYNTAX
Occurrence Thisattributeis optiond, but if provided it can only gppear once for
each data entity defined.

Convention for the  For this attribute the foll owing conventions must be followed for its
attribute value 4 e

it shdl beafreeformat character dtring;

the maximum length of the vaue of this attribute is 400
characters,

The contents of the character string must conform to the following
base type and subtype definitions of ASN.1 (see Ref. [12)).

ASN.1 Base Types Supported

| NTEGER asngleinteger vaue

REAL asnglered vadue

BOOLEAN avaueindicating ether logica true or fase

ENUVERATED avauethat can be arestricted number of
discrete vdues only

BI T STRI NG avduethat isadring of bits, for example, a
sequence of flags

OCTET STRI NG avaduethat isan ordered sequence of octet S
(8-bit bytes)

Vi si bl eSt ri ng avauethat isacharacter string conssting
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of only the vishble characters plus space from
the
ASCII character set (see1SO 2375)

ASN.1 Subtypes Supported

An ASN.1 substype may follow the specification of the entity type
to further restrict the type in some manner. For example, amore
limited character string for the string types, or alimited range of
vauesfor aninteger. A subtype specification is structured as

folows:
::=4>@ »Value >®—>0

Value range

FROM Subtype

Size range

'

::=——> >@~“—>©—»@ »(VValue (e]
(M) (MAX)

[Size range |::=—»=(SIZE )—w{Subtype =0
::= The ASN.1 value notation for the parent type

Not al subtypes are gpplicableto al ASN.1 basetypes. The
following summarises subtype gpplicability, wherea v indicates that
the subtypeisapplicadbleanda  x indicates that the substypeis not

agoplicable:
Type Subtype
Value  ValueRange FROM Size Range

| NTEGER v v x x
REAL v v x x
BOO_EAN v x x x
ENUVERATED v x x x

BI T STRI NG 4 x x 4
OCTECT STRI NG v X x v
VisibleString Vv x 4 4

Valueisthe specification of adiscrete value,

Value Range is the specification of arange or vaues, thisis only
goplicable to scalar types.

FROM s the specification of a limited aphabet subset, this is
only gpplicableto Vi si bl eString.
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Size Range is alimitation on the Sze of the vaues of the parent

type. The meaning of this vaue is dependent upon the parent

type i.e. for BI T STRI NG it means number of bits for  OCTET
STRI NG it means number of octets and for VisibleString it
means number of characters.

Note that multiple subtypes can be specified for any parent type, eg.

| NTEGER( 1| 3| 5..9) or VisibleString(FROM“A"|”"B"|"C")
(Sl ZE (6))

Thisisonly asummary of the specification of the features of ASN.1

types and subtypes that are used within the DEDSL. Ref. [12] should

be consulted for the unambiguous specification of these features.

Example attribute | NTEGER
values  penl(1.37..98. 88)
VisibleString(“ERS 1"|"ERS-2")
ENUVERATED{ SAT1(5) , SAT2(11), SAT3(15)}

3.1.6 Alternate ldentification of a Data Entity: ALIAS

Purpose  Thevdueof thisatribute provides an dtendiveidertifier of the data
entity that may be reguired for the purpose of compatibility with
higoricd dataor dataderiving from different sources. For example,
different sources may produce datawhich indudesthe same entities, but
which have different names. Through the use of thisattributeit will be
possble to define the samenti c information only once: Along with the
dternateidentifier, thisattribute vaue shdl provide adestription of the
context of when the dternateidentifier isused.

Thevaue of the dternate identifier can be searched when an
identifier used in acorresponding syntax description is not found
withinthe NANME vaues.

Term to be used The sandard term to be used for this attributeis: ALl AS

Occurrence Thisattributeis optiond, athough if it does appear it may gppear
any number of times. Each dternate identifier must be unique within
the scope of the DEDSL. module,

Convention for the  For this attribute the foll owing conventions must be followed for its
attribute value 4 e

there shdl be two va ues associated with this attribute: an
dternative identifier and a context description;

the dternate identifier must follow the same conventions asfor
that of the NANE atribute ;

the context informetion shal be afreeformeat character string;

that the maximum length of the context information string is400
characters,
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Example attribute  Alternateidentifier:  LAT
value
Contextinformetion:  Used by the historical projects H,

I, K
3.1.7 Specific Meaning of an Instance of a Data Entity: SPECIFIC_INSTANCE

Purpose  Thevdueof thisatribute providesared world meaning for agpecific
ingance of the vaue of the deta entity being described. Thereason for
providing thisinformeation isSo that the user can seethet thereissome
spedific meaning assodated with aparticular vaueingdance thet
indi cates something more then judt the abdtract value. For example, the
fact that zero degree | ditude isthe equator could be defined. Thismeans
thet the value of this attribute must provide both aningance of the entity
vaueand addfinition of its gpeafic meaning.

The vaues of the atribute can be used to enhance user interfaces
and therefore user understanding. For example, instead of displaying
to the user the abstract value of an entity, the* systlem’ could first
check the DEDSL definition to seeif thereis a specific meaning for
this abgtract value, and if thereis, display the specific meaning string
ingtead. Likewise, auser could enter ameaning definition by name,
eg. equat or , andthe‘sysem’ automaticaly (viathe DEDSL
definition) trandate this name to a specific ingtance val ue.

Term to be used The sandard term to be used for this atributeis:
SPECI FI C_I NSTANCE

Occurrence Thisatributeis optiond, dthough if is does appear it may gppear
any number of times. If the attribute does gppear more than once for
any single entity, then each ingtance vaue that is specified must be
unique as must each specific meaning definition.

Convention for the  For this attribute the following conventions must be followed for its
attribute value 4 e

there shdl be two va ues associated with this attribute: an
instance val ue and a specific meaning definition,;
the specific ingtance va ue must be expressed in visbly
displayable characters (e.g. for anumeric the vaue must be
shown in displayable characters and not expressed in binary),
and be no longer than 80 characters,
the specific meaning definition:

shdl beafreeformat character string;

the maximum length of the pecific meaning string is 80
characters
Example attribute Specificingance:  +00. 000

value _ )
Context informetion:  Equat or
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3.1.8 Associated Information about a Data Entity: COMMENT

Purpose  Thisattributeisfor providing informetion whichisnat directly reguired
to understand the red world meaning of the dataentity, but which could

dill asss theuser of the datain some manner. Thisatributeis
intended for human readership.
Term to be used The sandard term to be used for this attributeis: COVIVENT

Occurrence Thisattributeis optiona and can gppear any number of times. This
is o that additiond information can be added a any timeto the
entity definition without having to edit existing attributes.

Convention for the  For this attribute the foll owing conventions must be followed for its
attribute value 4 e

it shdl beafreeformat character dtring;

the maximum length of the vaue of this attribute is 8000
characters,

Example attribute The definition of this entity is according to I SO
value 6709

3.2 User Defined Attributes

The dandard atributes specified in Section 31 ae those predefined by this
recommendation and must be recognised by any system that states conformance to this
recommendation. It is recognised that there may be further attributes that are more specific

to a particular domain, misson or project. This section defines a means where by users

may define their own specific atributes and then use these atributes in the same manner

as the standard attributes to define the semantics of ther particular data entities. These
attributes shall be called * user defined attributes .

Jug asit isimportant to unambiguoudy define data entity semanticsit is aso important to

define unambiguoudy the definition of user defined attributes. To do this a smilar
technique shdl be used as that used to define the entity semantics shown in Section 31,
where a number of parameters are defined which are required to characterise the user

define atributes.

3.2.1 ldentification of an Attribute: ATTRIBUTE_NAME

Purpose  Specifiesthe user defined atribute identifier that shal be used. This
identifier must be unique within any sngle DEDS. module, thet is,
it must not be the same as a standard attribute identifier and cannot
be arepetition of adready existing user defined attribute identifier.

Term to be used  The gandard term to be used for this parameter is.
ATTRI BUTE_NAME

Occurrence This parameter is mandatory and can only appear once for each user
define attribute definition.

Convention for the  For this parameter the following conventions must be followed for
parameter value
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itsvadue
no spaces are permitted in the va ue;

the value must to be unique within the scope of the DEDSL
module;

thevaueiscase sendtive. Note, whilst this means that two
values of ATTRI BUTE_NAME may only differ in case of certain
letters, this practice is discouraged.

the maximum length of the vaue of this parameter is40
characters,

Example parameter VERSI ON
value

3.2.2 Full Textual Description of an Attribute: ATTRIBUTE_MEANING

Purpose  Required to give the description and meaning of the user define atribute
identifiedbythe  ATTRI BUTE_NAME parareter. Thisparanger is
intended for humen reedership and therefore any informetion that will
increase the understanding of the new user defined atribute should be
induded.

It isintended thet the vaue of this parameter can be of asgnificant
length and hence provide as complete adescription of the user defined
atribute asispossble

Term to be used The gandard term to be used for this parameter is.
ATTRI BUTE_MEANI NG

Occurrence This parameter is mandatory and can only appear once for each user
defined attribute definition.

Convention for the  For this parameter the following conventions must be followed for
parameter value itsvaue

it shdl beafreeformat character dtring;

the maximum length of the vaue of this parameter is 8000
characters,

Example parameter This attribute states the version of the data
value entity. For the first official release of the
dictionary the VERSION of all data entities should
be 1.0.

3.2.3 Syntax of an Attribute Value: ATTRIBUTE_VALUE_SYNTAX

Purpose  This parameter specifiesthe syntax of the vaue of the user defined
atribute.

Term to be used The gandard term to be used for this parameter is.
ATTRI BUTE_VALUE_SYNTAX

Occurrence This parameter is mandatory and can only appear once for each user
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define attribute definition.

Convention for the  For this parameter the following conventions must be followed for
parameter value itsvaue

it shdl beafreeformat character dtring;

the maximum length of the vaue of this attribute is 400
characters,

The contents of the character string must conform to the following
base type and subtype definitions of ASN.1 (see Ref. [12)).

ASN.1 Base Types Supported

| NTEGER asngleinteger vaue

REAL asnglered vadue

BOOLEAN avaueindicating ether logica true or fase

ENUVERATED avauethat can be arestricted number of
discrete vdues only

BI T STRI NG avduethat isadring of bits, for example, a
sequence of flags

OCTET STRING avduethaisanorderedseq  uence of octets
(8-bit bytes)

Vi si bl eSt ri ng avauethat isacharacter string conssting
of only the vishble characters plus space from
the
ASCII character set (see1SO 2375)

ASN.1 Subtypes Supported

An ASN.1 substype may follow the specification of the entity type
to further restrict the type in some manner. For example, amore
limited character string for the string types, or alimited range of
vauesfor aninteger. A subtype specification is Sructured as
follows
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::=4>@ »\/alue

Value range

Size range

|

]

::=——> >@~“—>©—»@ »(VValue (e]
(M) (MAX)

[Size range |::=—»=(SIZE )—w{Subtype =0
::= The ASN.1 value notation for the parent type

Not al subtypes are gpplicableto al ASN.1 basetypes. The
following summarises subtype gpplicability, wherea v indicates that
the subtypeisapplicadbleanda  x indicates that the substypeis not

agoplicable:
Type Subtype
Value  ValueRange FROM Size Range

| NTEGER v v x x
REAL v v x x
BOO_EAN v x x x
ENUVERATED v x x x

BI T STRI NG 4 x x 4
OCTECT STRI NG v X x v
VisibleString v x 4 4

Valueisthe specification of adiscrete value,

Value Range is the specification of arange or vaues, thisis only
goplicableto scalar types.

FROM s the specification of a limited aphabet subset, this is
only gpplicableto Vi si bl eString.

Size Range is alimitation on the Sze of the vaues of the parent

type. The meaning of this vaue is dependent upon the parent

type i.e for BI T STRI NG it means number of bits for  OCTET
STRI NG it means number of octets and for VisibleString it
means number of characters.

Note that multiple subtypes can be specified for any parent type, eg.
I NTEGER( 1] 3| 5<..<9) o VisibleString(FROM“A"|"”B"|
"C") (Sl ZE( 6))

Thisisonly asummary of the specification of the festures of ASN.1
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types and subtypes that are used within the DEDSL. Ref. [12] should
be consulted for the unambiguous specification of these features.

Example parameter Vi si bl eString

value | \rEGER

3.2.4 Occurrencesof an Attribute: ATTRIBUTE_ OCCURANCE

Purpose This parameter specifies the number of timesthat the user defined
attribute may occur when used within the definition of asingle data
entity. For example the standard attribute UNI TS can only gppear
once for any single data entity definition, whilst AL| AS isoptiond,
but if it does gppear it can then gppear any number of times.

Smilarly, if the user defined anew user defined attribute called
DEFI NER, to be used to indicate the person thet defined the entity
definition, this could be indicated as mandatory and gppearing only
once.

Term to be used The gandard term to be used for this parameter is.
ATTRI BUTE_OCCURANCE

Occurrence This parameter is mandatory and can only appear once for each user
define attribute definition.

Convention for the  Theformet of the parameter valueisasiring thet is defined by the
parameter value  fq)|owing BNF definition:

a..[b|”n"]

Where a isthe minimum number of timesthat the user defined
attribute may occur, b isthe maximum number of timesthet the user
defined attribute may occur or the character “ n” indicates thet there
iSno upper limit on the number of timesthet the user defined
atribute may occur. There are no spaces permitted and a must be
lessthanorequa to  b.

Forexarmple 1..1 exactly once
0..1 optiond

0..n optiona but no specified maximum
1..n aleast oncebut no specified maximum
0..5 optiond with amaximum of 5times
1..5 aleast oncewith amaximumof 5times
3..8 aleadt 3timeswith amaximum of 8 times

It is recommended that aredistic maximum number of occurrences
isaways specified o that practica software can be designed to
handle the user defined attribute.

Example parameter 0..1
value
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3.2.5 Exampleof a Value of an Attribute: ATTRIBUTE_VALUE_EXAMPLE

Purpose  This parameter provides an example of avaue of the user defined
atribute asit would appear in an entity definition.

Term to be used The gandard term to be used for this parameter is.
ATTRI BUTE_VALUE_EXAMPLE

Occurrence Thisparameter isoptiona and may appear any number of times
demondirating different examplesin esch case.

Convention for the  Theformet of this parameter value must conformwith the vdue
parameter value  qniax asdefinedbythe  ATTRI BUTE_VALUE_SYNTAX parameter.
The maximum length of this parameter value is dso dictated by the
ATTRI BUTE_VALUE_SYNTAX specification.

Example parameter 2. 4
value

3.2.6 Associated Information about an Attribute: ATTRIBUTE_COMMENT

Purpose Thisparamger isfor providing informetion whichisnot directly
required to undersand the meaning of the user define attribute, but
which could dill as3g the user of the user defined &tributein some
manner.,

Term to be used The gandard term to be used for this parameter is.
ATTRI BUTE_COMVENT

Occurrence  This parameter isoptiona and can gppear any number of times. This
isso that additiond information can be added at any time to the user
defined attribute definition without editing existing parameters..

Convention for the  For this parameter the following conventions must be followed for
parameter value itsvaue

it shdl beafreeformat character dtring;

the maximum length of the vaue of this parameter is 8000
characters.
Example attribute For all entities in the dictionary, in addition to
value the standard DEDSL attributes, the attribute

VERSI ON shoul d be stated in order to all ow
traceability of entity versions.

3.2.7 Registration of User Defined Attributes

So as to am for maximum reuse and hence interoperability across missons, projects and
agencies, it isdesirable that any new user defined attributes thet are created by projects are
submitted for centrd regigration. This means that they can be reused by other projects,
eventudly leading to auniform data entity dictionary across many mission and projects.

The advantage of commondity of the data entity dictionary is that software can be devel oped
to handle the entity definitions, which can then bereusad by many other projects
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To register user defined attributes, the data description registration cgpabilities detailed in
the CCSDS Recommendations on Control Authorities (se references [9] and [10]) should

be followed.

When auser registers auser defined attribute, the following information must be included:

Identification of the user - this informetion shal be as defined in the registration of
data descriptions with the CCSDS Control Authority (seereferences[9] and [10)).

A specification of the user defined atribute following the conventions defined in
Sections 3.2.1 to 3.26.

If software is available to support processing of the vaue of the user defined attribute,
this should be submitted with the definition.

3.3 DEDSL Moduleldentification Attributes

It isfrequently ussful to be able to identify informeation about a particular DEDSL module,

whether the module defines a data entity dictionary intended for a Sngle data structure or
whether it isadiscipline oriented dictionary. So as to provide this type of informetionin a
coherent and common manner this section identifies a number of attributes that can be
conddered globd to the complete product or domain. These attributes are caled Module

| dentifi cation Attributes.

The primary purpose in providing thisinformation is o that automated software can use it
to detect whether it can process the particular version of the DEDS. module.

To convey the necessary informetion the following atributes are required. They are dl

ASCII strings.

3.3.1 DEDSL Version Information: DEDSL_VERSION

Purpose

Term to be used

Occurrence
Convention for the
parameter value

Example parameter
value

This parameter indicates the verson of the DEDSL
Recommendation that the DEDS. module conformsto. All versions
are backwards compatible with previous versons. Theversonis
indicated on the front cover of the Recommendation.

The standard term to be used for this parameter is. DEDSL_VERSI ON

If the module identification information is provided, then this
parameter is mandatory and can appear only once.

Theformet of this parameter valueis adecima number represented
in ASCII, with amaximum length of 30 characters.

0.6

3.3.2 DEDSL Module Identification: MODULE_TITLE

Purpose

Term to be used

Occurrence

CCSDS 6xx.0-W-0.6

This parameter indicates a human readable name for the DEDSL
module.

The standard term to be used for this parameter is. MODULE_TI TLE
This parameter is optiond and can gppear only once.
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Convention for the  For this parameter the following conventions must be followed for
parameter value itsvaue

it shal be afreeformat character string that can span anumber
of lines;

it may include any number of white space characters;

the maximum length of the vaue of this parameter is400
characters,

Example parameter i npQ_test dictionary
value

3.3.3 DEDSL Module ADID: MODULE_ADID

Purpose Thisparameter indicates the CCSDS Authority and Description
|dentifier (ADID) that the DEDS. modul e has been registered under
a aControl Authority (seereferences[9] and [10]).

Term to be used  The gandard term to be used for this parameter is. MODULE_ADI D
Occurrence  Thisparameter is optiona and can appear only once.

Convention for the  Theformat of this parameter valueis an unguoted ASCI| string of
parameter value  gght consecutive Restricted ASCII * charactersthat congtitute a
registered MACAO ADID (seereferences[9] and [10]).

Example parameter NSSD1393
value

3.4 Implementation Guidelines

This section gives some guiddines concerning the use of attributes, whether *standard’,
‘user defined’ or ‘identification’ ones.
The identifier for dl attributes (independent if standard, user defined or module
identification attributes) should follow the following guiddines:

Whilg the identifier is case sengitive, that is, the identifiers UNITS, Units and
units ae dl dffeent atribute identifiers (only UNI TS beng a ‘sandard
definition), it is STRONGLY recommended that users do not discern different
atributes purely by case;

It is recommended that dl identifiers only use uppercase letters, numerics and the
underscore character ().

Whilg for any sngle semantic entity definition, the standard dtributes can be
presented or accessed in any order, it is recommended thet the following order is used
whenever possible o as to present a common style to al users (the optiond attributes
areindicated initdics):

1 For a definition of the characters that constitue the Restricted ASCII (RA) character set see Annex C.
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NANVE

MEANI NG
SHORT_MEANI NG

UNI TS
VALUE_SYNTAX

ALl AS

SPECI FI C_I NSTANCE
COMVENT

user defined attributes should follow the sandard attributes.

Whilgt for any single user defined ttribute definition, the parameters thet define the
user defined attribute can be presented or accessed in any order, it isrecommended that
the following order is used whenever possible so as to present a common style to dl
users (the optiond attributes areindicated initaics):

ATTRI BUTE_NAMVE

ATTRI BUTE_MEANI NG

ATTRI BUTE_VALUE_SYNTAX
ATTRI BUTE_OCCURANCE
ATTRI BUTE_VALUE_EXAMPLE
ATTRI BUTE_COMVENT

The attributes for each entity definition (or parameters for eech dtribute definition)
must be grouped in some manner SO as to keep them separate from the attributes of

other entity definitions. The methodology for grouping the atributes must be defined
formdly inthe implementation syntax .

When specifying the definition of entities that are described syntacticaly by a separate
syntax language description, it is recommended to use the commonly understood ‘ dot’
notation, for naming the data entities within the DEDSL implementation, thet are part
of a hierarchicd data dructure. For example, packet header.tinme. nnutes.
Annex A.1 demondrates this naming convention when using the syntax description
language EAST (see References[1] and [2)).
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4 IMPLEMENTATION USING PVL

Section 3 defines the DEDSL as an abdtract standard, this permits the actud conveyance
of the information via a number of techniques which may be necessary due to the manner
that the deta entities being described are actudly formatted. The recommended method of
conveying the information is by using the CCSDS devel oped Parameter Vaue Language
(PVL, seereferences[5] and [6]).

PVL is desgned to support the conveyance of named vaues, therefore it is ided for the
purpose of implementing the abstract standard defined in Section 3. The additiond
advantage of using PVL for the implementation is thet it permits the incluson of white-

gpace characters and comments to asss layout and human readership. This makes the

PVL implementation easily expandable and flexible.

If the data entity definitions or user defined attribute definitions are carried separately to
the data entities being described, then each definition must be grouped into a collection of
gatements using the PVL statement aggregation techniques.

The following sections specify the implementation of the abstract Sandard in the order:

Section 4.1 provides a structure diagram of a complete DEDSL. module. This assumes
that the definition iswholly implemented in PVL and is carried in a separate data bl ock
to the actud data

Section 4.2.1 definesthe PVL implementation of theindividual standard attributes.

Section 4.2.2 defines the PVL implementation of how to group the standard attributes
for each entity definition.

Section 4.3.1 defines the PVL implementation of how to specify the parameters which
define auser defined attribute.

Section 4.3.2 definesthe PVL implementation of how to group the parameters required
to specify each user defined attribute.

Section 4.4.1 definesthe PVL implementation of the module identification attributes.

Section 442 defines the PVL implementation of how to group the module
identification attributes.

4.1 Complete DEDSL Definition

Fgure4-1 shows the structure of a complete DEDS. module. If the module identification
atributes, user defined atributes and data entity definitions gppear in a Sngle data block,

such as afile, then they must appear in the order indicated in this structure diagram. Thisis

S0 as to present a congstent view to the user and for more efficient software processing.

The contents of each of the three block are shown in Fgure 4-2: Structure Diagram of a
Single DEDSL Entity Definition  , Fgure 4-3: Structure Diagram of a Sngle DEDSL. User
Defined Attribute Definition ~ and Fgure 4-4: Structure Diagram of the DEDSL Module
Identification Attributes . The structure diagram clearly shows which block of PVL
gatements are optiond (off the centre line) and which are mandatory (on the centre line),
those on the left of the centre line can appear & most only once and those on the right of
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the centre line can gppear any number of times.

DEDSL module |::= *
| -t
Module identification *
attributes
' >
—~ |
User defined
Y attribute definition
r |
Entity definition *
|
O

Figure 4-1: Structure Diagram of a Complete DEDSL Description

Frdly gppears the module identification atributes, whilst these are optiond it is
recommended that they should appear to assst in more efficient software support and
configuration contral.

Sacondly there are the user defined atribute definitions. There can be any number of
these statement blocks.

Thirdly, there are the entity definitions. There must be a least one of these within a
DEDSL module and thereis no limit on the tota number.

A complete example using the recommended structure as defined in Fgure 4-1 isshown
inSection 2.

4.2 Standard Attributes

4.2.1 Implementation of Standard Attributes

Abstract Attribute | Data entity identification: NAME
PVL Parameter | NAVE
PVL Value Syntax | Anunquoted PVL string of maximum length 400 characters
Attribute occurrence | 1. .1
Example | NAVE = ACQ STATI ON ;
NAVE = RMS

Abstract Attribute | Full textud description of adataentity: MEANING
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PVL Parameter

MEANI NG

PVL Value Syntax

A quoted PVL string of maximum length 8000 characters

Attribute occurrence

1..1

Example

MEANI NG = “The ACQ _STATI ON i ncl udes the
identifier of the station, which has acquired
t he data”;

Abstract Attribute

Short textud description of adataentity: SHORT MEANING

PVL Parameter

SHORT_MEANI NG

PVL Value Syntax

A quoted PVL gtring of maximum length 80 characters

Attribute occurrence

0..1

Example

SHORT_MEANI NG = “ldentifier of acquisition
station”

Abstract Attribute

Syntax of the value of adataentity: VALUE SYNTAX

PVL Parameter

VALUE_SYNTAX

PVL Value Syntax

A PVL diring (quoted or unquoted as necessary) of maximum
length 400 characters formatted according to the syntax
specifiedin Section  3.1.5.

Attribute occurrence

0..1

Example

VALUE_SYNTAX
VALUE_SYNTAX

“I NTEGER( 1. .10)"
“VisibleString(Sl ZE(20))”

Abstract Attribute

Scientific units of adataentity: UNITS

PVL Parameter

UNI TS

PVL Value Syntax

A PVL diring (quoted or unquoted as necessary) of maximum
length 80 characters

Attribute occurrence | 0. .1
Example | UNITS = “0. 225. kni s2”
UNITS = “Cel ¥

Abstract Attribute

Alternate identification of adataentity: ALIAS

PVL Parameter

ALI AS

PVL Value Syntax

A two vaue PVL ssquence, thefirg vaue being an unquoted
PVL gring, of meximum length 400 characters whichisthe
dternaeidentifier for the dataentity and the sscond value a
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quoted PVL gring of maximumlength 400 charactersthet
explansthe context for the use of the dternateidentifier

Attribute occurrence | 0. .n

Example | ALI AS = (LAT , “Used by the historical projects
H I, K') ;

ALIAS = (TIME_LINE, “This entity is identified
by this name within the ESA ground segenent,
rather than the primary name within the NASA
ground segnent”)

Abstract Attribute | Specific meaning of aninstance of a deta entity:
SPECIHC_INSTANCE

PVL Parameter | SPECI FI C_I NSTANCE

PVL Value Syntax | A twovauePVL ssquence

thefirg vaue being an ASCII representation (i.e. for abinary
number, the ASCII representation is as defined in Ref.

[12]) of the spedificingance of the dataentity thet hasa

spedific meaning, thisshdl be no longer then 80 characters,

the sacond value aquoated PVL gring of maximum length 80
charatterstha explains the meaning of the pedificindance.

Attribute occurrence | 0. .n
Example | SPECI FI C_| NSTANCE

SPECI FI C_| NSTANCE
2-0)

SPECI FI C_| NSTANCE = (19920812T17: 54: 23. 12,
“Experinent switch on tine”)

(+00. 000, “Equator™)
(100, “Boiling point of h-

Abstract Attribute | Associated information about a data entity: COMMENT
PVL Parameter | COMIVENT

PVL Value Syntax | A guoted PVL string of maximum length 8000 characters

Attribute occurrence | 0. .n

Example | MEANI NG = “The definition of this entity is
according to | SO 6709”

4.2.2 Aggregation of a Data Entity Definition

Sction 4.21 has specified the exact PVL syntax for each of the standard aitributes
required to define a sngle data entity. In the Stuation where more than one entity
definition are conveyed in asingle DEDSL. module, such as afile, it is necessary to group
dl the atributes that describe a dngle entity, so as to digtinguish each of the entity
definitions. Usng PVL, thisis done with the GROUP congtruct.

CCSDS 6xx.0-W-0.6 Page 31 24 July 1996



CCSDS RECOMMENDATION FOR DEDSL

Preceding thefirgt of the grouped PVL statements, there shdl be the PVL start aggregetion
Satement:

BEG N_GROUP = ENTI TY_DEFI NI TI ON ;

Following the last of the grouped statements, there shdl be the PVL end aggregation
Satement:

END_GROUP = ENTI TY_DEFI NI TI ON ;

Fgure 4-2 shows with a dructure diagram the sructure of the PVL datements thet
conditute a DEDSL entity definition. Whilst the order of the statements are not mandated
to be in the order shown, this is the recommended order to enhance standardisation and
undergtanding. The dructure diagram clearly shows which PVL datements are optiond
(off the centre line) and which are mandatory (on the centre line), those on the left of the
centre line can gppear a most only once and those on the right of the centre line can
gppear any number of times.

| |:::—>@EGIN_GROUP=ENTITY_DEFINITION)
C NAME= D)
(_ MEANING= D)
-
CSHORT_MEIANING= D) Y
L -—
C runITs= D)
-
VALUE_SIYNTAX= y
C [ > P
Y B C ALIIAS= D)
— I
~ ]
Y (SPECIFIC_INSTANCE= )
|
- .
Y (_ COMMENT= D)
- |
- ]
Y @ser defined attribute=>
- |
(_ END_GROUP=ENTITY_DEFINITION )
'

Figure 4-2: Structure Diagram of a Single DEDSL Entity Definition
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Using the recommended structure above, the following shows how two entity definitions
would appear in a sngle file (note in the second entity definition some of the standard
atributes are not gpplicable and therefore not included):

BEG N_GRCOUP = ENTI TY_DEFI NI TI ON,

NAME = Epoch ;

MEANI NG = "Time of nid-points of the observation intervals since
A D" ;

SHORT _MEANI NG = “Ti me Line" ;

UNITS = s ;

VALUE_SYNTAX = Visibl eString(Sl ZE(20)) ;
ALI AS = (Sanpl e_Tine, “The nanme of the entity used by the central
processing algorithn );
SPECI FI C_I NSTANCE = ( 19900212T08: 17:24.04, “Start of mssion” );
COMMENT = “This is an exanple entity to denonstrate the DEDSL”
END_GROUP = ENTI TY_DEFI NI TI ON;

BEG N_GROUP = ENTI TY_DEFI NI TI ON ;
NAME = RMS ;
MEANI NG = "Conponents of B in GSE coordi nates obtai ned by taking
t he root-nmean-square of the values in the observing
interval s" ;
SHORT_MEANI NG = " Conponents of RVS of B (GSE)" ;
VALUE_SYNTAX = REAL ;
UNLTS = “nT" ;
END_GROUP = ENTI TY_DEFI NI TI ON;

4.3 User Defined Attributes

4.3.1 Implementation of User Defined Attributes

Abstract Parameter | |dentification of an atribute: ATTRIBUTE NAME

PVL Parameter | ATTRI BUTE_NANME

PVL Value Syntax | Anunquoted PVL sring of maximum length 40 characters

Parameter | 1. .1
occurrence

Example | ATTRI BUTE_NAME = VERSI ON ;

Abstract Parameter | Full textua description of an attribute:
ATTRIBUTE_ MEANING

PVL Parameter | ATTRI BUTE_MEANI NG

PVL Value Syntax | A guoted PVL string of maximum length 8000 characters

Parameter | 1. .1
occurrence

Example | ATTRIBUTE_MEANING = " This attribute states the
version of the data entity. For the first

CCSDS 6xx.0-W-0.6 Page 33 24 July 1996




CCSDS RECOMMENDATION FOR DEDSL

official release of the dictionary the VERSI ON
of all data entities should be 1.0"

Abstract Parameter

Syntax of an atribute vaduet ATTRIBUTE_VALUE_SYNTAX

PVL Parameter

ATTRI BUTE_VALUE_SYNTAX

PVL Value Syntax

A PVL diring (quoted or unquoted as necessary) of maximum
length 400 characters formatted according to the syntax
specifiedin Section  3.2.3.

Parameter | 1. .1
occurrence
Example | ATTRI BUTE_VALUE_SYNTAX = REAL ;

ATTRI BUTE_VALUE_SYNTAX = VisibleString ;

Abstract Parameter

Example of the vaue of an atribute:
ATTRIBUTE VALUE EXAMPLE

PVL Parameter

ATTRI BUTE_VALUE_EXAMPLE

PVL Value Syntax

Thevdueof thisparameter sl bethe ASCII representation of the
gyntax thet is defined by the parameter ATTRI BUTE_VALUE_
SYNTAX parameter

Parameter
occurrence

0..n

Example

ATTRI BUTE_VALUE_EXAMPLE = 2.4

Abstract Parameter

Asociated informeation about an attribute:
ATTRIBUTE COMMENT

PVL Parameter

ATTRI BUTE_COMVENT

PVL Value Syntax

A quoted PVL gtring of maximum length 8000 characters

Parameter
occurrence

0..n

Example

ATTRI BUTE_COMMENT = " For all entities in the
dictionary, in addition to the standard DEDSL
attributes, the attribute VERSI ON shoul d be
stated in order to allow traceability of entity
versi ons”;

4.3.2 Aggregation of User Defined Attribute Parameters

Section 4.3.1 has specified the exact PVL syntax for each of the parameters required to
define a Sngle user defined attribute. In the Stuation where more than one user defined
atribute definition is conveyed in asingle DEDS. module, such as afile, it is necessary to
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group dl the parameters that describe a single user defined atribute, so as to distinguish
eech of the separate definitions. Using PVL, thisis done with the GROUP contract.

Preceding thefirgt of the grouped PVL statements, there shdl be the PVL start aggregetion
Satement:

BEG N_GROUP = ATTRI BUTE_DEFI NI TI ON ;

Following the last of the grouped statements, there shdl be the PVL end aggregation
Satement:

END_GROUP = ATTRI BUTE_DEFI NI TI ON ;

Fgure 4-3 shows with a dructure diagram the sructure of the PVL datements thet
condtitute a DEDSL. user defined attribute definition. Whilst the order of the satements are
not mandated to be in the order shown, this is the recommended order to enhanced
dandardistion and understanding. The dructure diagram cdearly shows which PVL
gatements are optiond (off the centre line) and which are mandatory (on the centre line),
those on the right of the centre line can gppear any number of times.

—C D

N N Y N
- |- |- |-

Vo UoU Y
~

AY

v

(¢]

Figure 4-3: Structure Diagram of a Single DEDSL User Defined Attribute Definition

Using the recommended structure above, the following shows how two user defined
attribute definitions would appear inasnglefile
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BEG N _GROUP = ATTRI BUTE_DEFI NI TI ON ;
ATTRI BUTE_NAME = PRQJECT ;
ATTRI BUTE_MEANING = "This attribute specifies the nane of the project
for which the data entity attribute has been defined”;
ATTRI BUTE_VALUE_SYNTAX= VisibleString ;
ATTRI BUTE_OCCURANCE = 0..1 ;
ATTRI BUTE_VALUE EXAMPLE= | STP ;
ATTRI BUTE_COWVENT = "A for nal

list of recognised project nanmes can be
found out by contacting J. Smith, within
NASA/ NSSDC. " ;

END_GROUP = ATTRI BUTE_DEFI NI TI ON ;

BEG N_GROUP = ATTRI BUTE_DEFI NI TI ON ;
ATTRI BUTE_NAME = VALI DMAX ;
ATTRI BUTE_MEANING = “This is a single scalar value that

i ndi cat es
t he maxi nrum val ue that the entity may be

wi thin any single instance of the data
structure.” ;

ATTRI BUTE_VALUE_SYNTAX = | NTEGER ;
ATTRI BUTE_OCCURANCE = 1..1 ;
END_GROUP = ATTRI BUTE_DEFI NI TI ON ;

4.4 DEDSL Moduleldentification Attributes

4.4.1 Implementation of DEDSL M odule Identification Attributes

Abstract Attribute

Verson of the DEDSL recommendation used:
DEDS. VERSION

PVL Parameter

DEDSL_VERS| ON

PVL Value Syntax

A PVL floating point number of maximum length 30 characters

Attribute occurrence

1..1

Example

DEDSL_VERSI ON = 0.6 ;

Abstract Attribute

Identification of the DEDSL. module: MODULE TITLE

PVL Parameter

MODULE_TI TLE

PVL Value Syntax

A quoted PVL gtring of maximum 400 characters

Attribute occurrence

0..1

Example

MODULE _TI TLE = “i npQ_test dictionary” ;

Abstract Attribute

MACAO ADID thet the DEDS. moduleis registered under:
MODULE ADID

PVL Parameter

MODULE_ADI D
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PVL Value Syntax | A PVL unquoted string consisting of 8 Restricted ASC| 2
characters

Attribute occurrence | 0. .1

Example | MODULE_ADI D = NSSD1393;

4.4.2 Aggregation of DEDSL M odule Identification Attributes

Sction 441 has specified the exact PVL syntax for each of the DEDS. module
identification attributes. In the Stuation where dl the module identification attributes are
conveyed in a single data block, such as a file, it is necessary to group them, so as to
distinguish them from the actud entity definitions. Usng PVL, this is done with the
GROUP congtruct.

Preceding thefirgt of the grouped PVL statements, there shdl be the PVL start aggregetion
Satement:

BEG N_GROUP = MODULE_I| DENTI FI CATI ON ;

Following the last of the grouped stamens, there shdl be the PVL end aggregation
Satement:

END_GROUP = MODULE_| DENTI FI CATI ON ;

Fgure 4-4 shows with a dructure diagram the sructure of the PVL datements that
condtitute the DEDSL. module identification attributes. Whilst the order of the statements
are not mandated to be in the order shown, this is the recommended order to enhanced
dandardistion and understanding. The dructure diagram cdearly shows which PVL
gatements are optiond (off the centre line) and which are mandatory (on the centre line),
those on the | eft of the centre line can appear only once.

Module identification
©:=—m=( BEGIN GROUP=MODULE IDENTIFICATI
attributes EINEROY OYU - © @‘

(_DEDSL_VERSION= )

T
(_ MODULE_TITLE= ) JV

, ~
(_ MODULE_ADID= ) Y

' >

(END_GROUP:MODULE_IDENTIFICATIO@

%

Figure 4-4: Structure Diagram of the DEDSL Module | dentification Attributes

2 For adefinition of the characters that constitue the Restricted ASCII (RA) character set see Annex C.
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Using the recommended structure above, the following figure shows an example of
DEDSL. module identification attributes:

BEG N_GROUP = MODULE | DENTI FI CATI ON ;
DEDSL_VERSION = 0.6 ;
MODULE TI TLE = “i npQ test dictionary” ;
MODULE_ADI D = NSSD1393 ;

END GROUP = MODULE_| DENTI FI CATI ON ;
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5 AN EXAMPLE IN THE USE OF THE DEDSL

This sections presents the full data entity dictionary specifications for the products
introduced in Section 2. Frdly the discipline dictionary is presented and then both
dictionaries for Products X and Y. Further examples, relaing the DEDSL to particular
scenarios, are presented in Annex A.

5.1 Useof the DEDSL for a Discipline DED

The following the an example of a DED, specified usng the DEDSL, that has been
produced for a particular discipline, in this case Earth observation. This discipline DED is
used in the subsequent sections as a basis for the product specific DEDs, for Products X
adYin Table2-1 .

/************************************************************************/

[*x* Identification of the discipline dictionary *E* [
/************************************************************************/

BEG N_GROUP = MODULE_| DENTI FI CATI ON;
DEDSL_VERSION = 0.6
MODULE TITLE = "This is the Dictionary of Project ABC. Al standard
paraneters used to define data products within the
domai n of Project ABC are included here"
MODULE_ADI D = NSSD1393;
END_GROUP = MODULE_I DENTI FI CATI ON

/************************************************************************/

[ *x* Definition of user defined attri butes *xk [
/************************************************************************/

BEG N GROUP = ATTRI BUTE_DEFI NI TI ON

ATTRI BUTE_NAME = VERSI ON;

ATTRI BUTE_MEANING = "This attribute states the version of the data
entity definition. For the first official release
of the definition the VERSION of all data entity
definitions should be 1.0.";

ATTRI BUTE_VALUE_SYNTAX = REAL;

ATTRI BUTE_VALUE OCCURENCE = 1..1;

ATTRI BUTE_VALUE _EXAMPLE = 2. 4;

ATTRI BUTE_COMMENT = "For all entities in the dictionary, in addition
to the standard DEDSL attributes, the attribute
VERSI ON shoul d be stated in order to allow
traceability of entity versions.";

END GROUP = ATTRI BUTE_DEFI NI Tl ON

/************************************************************************/

[*** Entity definitions in terns of standard attributes and *E* [

/[*** previously stated user defined attributes *E* [
/************************************************************************/

BEG N_GROUP = ENTI TY_DEFI NI TI ON;
NAME = PRODUCT | D;
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MEANI NG = "The PRODUCT I D paraneter represents a pernanent, unique
identifier assigned to a data product by its producer.";

SHORT_MEANI NG = "Product Identification paraneter"”;

ALI AS = (PRODUCT_NAME, "Used by the historical projects H |, Kto

identify their data products");

VALUE_SYNTAX = Visi bl eString(SlI ZE(1..40))

COMMENT = "The definition has been extracted fromthe Pl anetary
Sci ence Data Dictionary Docunent, |ssue V6 MOSQ0099- - 4- 00,
20 Novenber 1992;

VERSI ON = 1. 0;

END GROUP = ENTI TY_DEFI NI Tl ON,;

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;
NAME = ACQ STATI ON,
MEANI NG = "The ACQ STATION i ncludes the identifier of the station,
whi ch has acquired the data.";
SHORT _MEANING = "ldentifier of acquisition station";
VALUE _SYNTAX = ENUMERATI ON { STAT _1(1), STAT 2(2), STAT 3(3)};
SPECI FI C I NSTANCE = (STAT 1, "Station 1 identifier");
SPECI FI C I NSTANCE = (STAT 2, "Station 2 identifier");
SPECI FI C I NSTANCE = (STAT 3, "Station 3 identifier");
VERSI ON = 1. 0;
END GROUP = ENTI TY_DEFI NI Tl ON,;

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;

NAME = ACQ TI ME;

MEANI NG = "Date and tinme of acquisition of the data. The rules to
format this paranmeter are: 'YYYY-MM DDThh: mm ss. d->Z'. An
exanmple is: '1988-01-18T17: 20: 43. 123456Z' . The acqui sition
time should correspond to the first scan |ine of the
data.";

SHORT_MEANI NG = "Date/ Time of data acquisition”;

VALUE_SYNTAX = VisibleString(FROM"O0"|"21"|"2"|"3"]"4"|"5"|"6"]"7"|"8"

[“9"|"™-"]":"]"."|"T"|"Z")) (Sl ZE(21. . 40));

COMMENT = "The date/tinme is defined according to the CCSDS/ 1 SO rul es
for data/time definitions";

VERSI ON = 1. 0;

END GROUP = ENTI TY_DEFI NI Tl ON,;

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;

NAMVE = LATI TUDE;

MEANI NG = "Latitudes north of the equator shall be designated by the
use of the plus (+) sign, latitudes south of the equator
shall be designated by the use of the minus sign (-). The
equat or shall be designated by the use of the plus sign
(+).";

SHORT_MEANI NG = "Lati tude";

UNI TS = deg ;

ALI AS = (LAT, " Used by the historical projects H |, K");

VALUE_SYNTAX = REAL (-90.000..+90.000);

SPECI FI C_| NSTANCE = (+00. 000, "Equator");

COMMENT = "The definition of this entity is according to | SO 6709";

VERSI ON = 1. 0;

END GROUP = ENTI TY_DEFI NI Tl ON,;

BEG N_GRCOUP = ENTI TY_DEFI NI TI ON,
NAME = LONG TUDE;
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MEANI NG = "Longi tudes east of Greewhich shall be designated by the use
of the plus sign (+), longitudes west of G eenwhich shall
be designated by the use of the minus sign (-). The Prinme
Meri di an shall be designated by the use of the plus sign
(+). The 180th neridian shall be designated by the use of
the minus sign (-)";

SHORT_MEANI NG = "Longi t ude";

UNI TS = deg ;

ALI AS = (LON, " Used by the historical projects H, |, K");

VALUE_SYNTAX = REAL (-180.000 .. +180.000);

SPECI FI C_I NSTANCE = (-180.000, "The 180th Meridian");

COMMENT = "The definition of this entity is according to | SO 6709";

VERSION = 1. 0;

END GROUP = ENTI TY_DEFI NI Tl ON,;

5.2 Useof THE DEDSL for Product DEDs

The following sections use the example Earth observation discipline DED shown in the
previous section as a basis for product specific dictionaries. The DEDs are independent of
the physicd format of the product, i.e. the product may be formeatted in CDF, HDF, €tc.,
but the same DED is gpplicable to both. The formeat of the DED shown here is complaint
with this DEDS. Recommendation.

Whilst the DED entries for these product DEDs are based upon the discipline DED, in an
effort to promote stlandardisation, once the DED has been produced for a product, then the
discipline DED has no further relevance as the product DED is sdf standing.

5.2.1 Useof the DEDSL for Product X
In the following product DED, the following changes from the discipline DED have been

mede:

1. Removed the user defined attribute definition Ver si on, as this atribute is not used
herein the product DED.

2. Changed MODULE_TI TLE vdue to reflect PRODUCT_X, not the origind discipline
source.

3. Added HEADER, CENTRE_COORD, and DATA 1 entity definitions

/************************************************************************/

[*x* Identification of the Product X dictionary *E* [
/************************************************************************/

BEG N_GROUP = MODULE | DENTI FI CATI ON,;

DEDSL_VERSI ON = 0. 6;

MODULE_TI TLE = "Product X DED. It is based on the Project ABC DED
regi stered as NSSD1393 and it extends those definitions
as needed";

MODULE_ADI D = NSSD2245;

END GROUP = MODULE_| DENTI FI CATI ON;

/************************************************************************/

/[*** Entity definitions in terns of standard attributes *E* [
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/************************************************************************/

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;
NAME = PRODUCT_I D
MEANI NG = "The PRODUCT I D paraneter represents a pernanent, unique
identifier assigned to a data product by its producer.";
SHORT_MEANI NG = "Product Identification paraneter"”;
ALI AS = (PRODUCT_NAME, "Used by the historical projects H |, Kto
identify their data products");
VALUE_SYNTAX = Visi bl eString(Sl ZE(1..40))
COMMENT = "The definition has been extracted fromthe Planetary
Sci ence Data Dictionary Docunent, |ssue V6 MOSQ0099- - 4- 00,
20 Novenber 1992;
END GROUP = ENTI TY_DEFI NI Tl ON,;

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;
NAME = ACQ STATI ON,
MEANI NG = "The ACQ STATION i ncludes the identifier of the station,
whi ch has acquired the data.";
SHORT _MEANING = "ldentifier of acquisition station";
VALUE _SYNTAX = ENUMERATI ON { STAT _1(1), STAT 2(2), STAT 3(3)};
SPECI FI C I NSTANCE = (STAT 1, "Station 1 identifier");
SPECI FI C I NSTANCE = (STAT 2, "Station 2 identifier");
SPECI FI C I NSTANCE = (STAT 3, "Station 3 identifier");
END GROUP = ENTI TY_DEFI NI Tl ON,;

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;

NAME = ACQ TI ME;

MEANI NG = "Date and tinme of acquisition of the data. The rules to
format this paraneter are: 'YYYY-MM DDThh: mm ss. d->Z'. An
exanmple is: '1988-01-18T17: 20: 43. 123456Z' . The acqui sition
time should correspond to the first scan line of the
data.";

SHORT_MEANI NG = "Date/ Time of data acquisition”;

VALUE_SYNTAX = VisibleString(FROM"O"|"2"|"2"|"3"]|"4"|"5"|"6"|"7"|"8"

[“9"|™-"]":"]"."|"T"|"Z")) (Sl ZE(21. . 40));

COMMENT = "The date/tine is defined according to the CCSDS/ | SO rul es

for data/time definitions";
END GROUP = ENTI TY_DEFI NI Tl ON,;

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;

NAMVE = LATI TUDE;

MEANI NG = "Latitudes north of the equator shall be designated by the
use of the plus (+) sign, latitudes south of the equator
shall be designated by the use of the minus sign (-). The
equat or shall be designated by the use of the plus sign

(+).||;
SHORT_MEANI NG = "Lati tude";
UNI TS = deg ;
ALI AS = (LAT, " Used by the historical projects H, |, K");

VALUE_SYNTAX = REAL (-90.000..+90.000);

SPECI FI C_| NSTANCE = (+00. 000, "Equator");

COMMENT = "The definition of this paranmeter is according to | SO 6709";
END GROUP = ENTI TY_DEFI NI Tl ON,;

BEG N_GRCOUP = ENTI TY_DEFI NI TI ON,
NAME = LONG TUDE;
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MEANI NG = "Longi tudes east of Greewhich shall be designated by the use
of the plus sign (+), longitudes west of G eenwhich shall
be designated by the use of the minus sign (-). The Prinme
Meri di an shall be designated by the use of the plus sign
(+). The 180th neridian shall be designated by the use of
the minus sign (-)";

SHORT_MEANI NG = "Longi t ude";

UNI TS = deg ;

ALI AS = (LON, " Used by the historical projects H, |, K");

VALUE_SYNTAX = REAL (-180.000..+180.000);

SPECI FI C_I NSTANCE = (-180.000, "The 180th Meridian");

COMMENT = "The definition of this paranmeter is according to | SO 6709";

END GROUP = ENTI TY_DEFI NI Tl ON,;

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;
NAME = HEADER,
MEANI NG = "ldentifies an aggregati on of values which are associated
with an imge array. These val ues are nanmed PRODUCT I D,
ACQ _STATI ON, ACQ _TI ME and CENTRE_COORD';
SHORT_MEANI NG = "I nage Header Val ues”;
COMMENT = "The definition of this entity is not included in the
di scipline dictionary registered as NSSD1393, revision 0.";
END GROUP = ENTI TY_DEFI NI Tl ON,;

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;

NAME = CENTRE_COCRD;

MEANI NG = "ldentifies a pair of l|atitude and | ongitude val ues which
are taken as the centre coordinates for the associ ated data
array. These values are naned LATI TUDE and LONG TUDE. ";

SHORT _MEANI NG = "Center latitude and | ongitude val ues”;

COMMENT = "The definition of this entity is not included in the
di scipline dictionary, version 0.1, registered as NSSD1393,
revision O.;

END GROUP = ENTI TY_DEFI NI Tl ON,;

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;
NAMVE = "DATA 1";
MEANI NG = "An i nmage taken from spacecraft W
SHORT_MEANI NG = " Spacecraft W I mge";
COMMENT = "The definition of this entity is not included in the
di scipline dictionary registered as NSSD1393, revision 0.";
END GROUP = ENTI TY_DEFI NI Tl ON,;

5.2.2 Useof the DEDSL for Product Y

In the following DED, the following changes from the Product X DED above have been
mede:

1. Removed definitions of entities not present in Product Y.

2. Specidisad the meaningsof  LATI TUDE and LONG TUDE by adding a sentence to give
the semantics of CENTER_COORD; dso removed the  ALI AS fidd under the view that
the LAT and LON fiddsmay not havebeen  CENTER_COORD when used in past projects,
a so changed the comment to reflect this specidisation.

3. Replaced the entity definition for DATA 1 withthat for DATA 2. Only the entity names
have changed in this example, the entity definition has sayed the same.
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/************************************************************************/

[*x* Identification of the Product Y dictionary *Ex [
/************************************************************************/

BEG N_GROUP = MODULE | DENTI FI CATI ON,

DEDSL_VERSI ON = 0. 6;

MODULE_TI TLE = "Product Y DED. It is based on the Project ABC DED
regi stered as NSSD1393 and it extends those definitions
as needed";

MODULE_ADI D = NSSD2246;

END GROUP = MODULE_| DENTI FI CATI ON;

/************************************************************************/

/[*** Entity definitions in terns of standard attributes *Ex [
/************************************************************************/

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;
NAME = PRODUCT_I D
MEANI NG = "The PRODUCT I D paraneter represents a pernenent, unique
identifier assigned to a data product by its producer.";
SHORT_MEANI NG = "Product Identification paraneter"”;
ALI AS = (PRODUCT_NAME, "Used by the historical projects H |, Kto
identify their data products");
VALUE_SYNTAX = Visi bl eString(Sl ZE(1..40))
COMMENT = "The definition has been extracted fromthe Planetary
Sci ence Data Dictionary Docunent, |ssue V6 MOSQ0099- - 4- 00,
20 Novenber 1992;
END GROUP = ENTI TY_DEFI NI Tl ON,;

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;

NAMVE = LATI TUDE;

MEANI NG = "Latitudes north of the equator shall be designated by the
use of the plus (+) sign, latitudes south of the equator
shall be designated by the use of the minus sign (-). The
equat or shall be designated by the use of the plus sign
(+). The latitude is taken as a centre coordinate for the
associ ated data array.";

SHORT_MEANI NG = "Centre Latitude";

UNI TS = deg ;

VALUE_SYNTAX = REAL (-90.000..+90.000);

SPECI FI C_| NSTANCE = (+00. 000, "Equator");

COMMENT = "The definition of this parameter has been specialised from
that given in the discipline dictionary registered as
NSSD1393";

END_GROUP = ENTI TY_DEFI NI TI ON;

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;

NAME = LONG TUDE;

MEANI NG = "Longi tudes east of Greewhich shall be designated by the use
of the plus sign (+), longitudes west of G eenwhich shall
be designated by the use of the minus sign (-). The Prinme
Meri di an shall be designated by the use of the plus sign
(+). The 180th neridian shall be designated by the use of
the minus sign (-). The longitude is taken as a centre
coordinate for the associated data array ";

SHORT_MEANI NG = "Centre Longitude";
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UNI TS = deg ;

ALI AS = (LON, " Used by the historical projects H, |, K");

VALUE_SYNTAX = REAL (-180.000..+180.000);

SPECI FI C_I NSTANCE = (-180.000, "The 180th Meridian");

COMMENT = "The definition of this parameter has been specialised from
that given in the discipline dictionary registered as
NSSD1393";

END_GROUP = ENTI TY_DEFI NI TI ON;

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;
NAMVE = " DATA 2";
MEANI NG = "An i mage taken from spacecraft W
SHORT_MEANI NG = " Spacecraft W I mage";
COMMENT = "The definition of this entity is not included in the
di scipline dictionary registered as NSSD1393, revision 0.";
END GROUP = ENTI TY_DEFI NI Tl ON,;
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6 DEDSL CONFORMANCE

The assgnment of unique identifiers, in the form of CCSDS ADIDs, is needed for the
DEDS. materid in order to faclitate the autometed interpretation of data objects
conforming to the DEDSL.

This DEDS. specification, is organised to permit two primary ways of using the
gpecification. Section 3 ( ABSTRACT STANDARD ') defines a set of standard attributes
by name with redrictions on ther permitted values. Annex B provides further detailed
restrictions on the attribute values. Note that this part of the specification does not specify

how the atribute names and vaues are to be linked to any given data object. Thisdlowsa
variety of formetting gpproaches to be usad for this linking and this is the first primary

way of usng the DEDSL. For example, the CDF format and supporting software aready
provides atribute-vaue linking. CDF data objects could be written conforming to the
specifications of Section 3. Such CDF data objects could be SFDU encapsulated and thus
described by a registered description. This registered description could indicate thet the

CDF data objects were congtrained to conform to DEDSL. Section 3. This would be done
by referencing the ADID assigned to DEDSL. Section 3 within the registered description.

The second primary way of usng the DEDSL is to use the materid of Section

(‘' IMPLEMENTATION USINGPVL ) with that of the previous section. As an example of
usage, consder a data object with an associated registered description. The description
could contain an LVO with Class ID = E (meaning semantic description deta), which in
turn, contains a st of attributes and vaues that goply to numerous instances of the data
object type. If the atributes in the LVO with Class ID = E conformed to the DEDSL
specification of both Sections 3 and 4, then it would carry the ADID assigned jointly to
both Sections 3 and 4 of this Recommendation.

Therefore, to support automated recognition of data conforming to the DEDSL, it is
necessary to assign two unique identifiers or ADIDs. This results in two levels of DEDSL
conformance.

6.1 Conformance Level 1: Abstract DEDSL (ADID = ZCSD0011)

A data object, recognised as being described by an ADID of ZCsD0011, shdl be in
conformance with the following sections of this Recommendation:

Section 1, Section 2, Section 3 and Annex B
6.2 Conformance Level 2: Complete DEDSL (ADID = ZCSD0012)

A data object, recognised as being described by an ADID of ZCsD0012, shdl be in
conformance with the following sections of this Recommendation:

Section 1, Section 2, Section 3, Section 4 and Annex B
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ANNEX A: SCENARIOSOF DEDSL USAGE
(Thisannex isnot part of the Recommendation)
Annex A.l: Usingthe DEDSL with a Formal Data Description Language

This scenario describes the process of creating the semantic description for a data structure

which has been described using the forma syntax data description language EAST (see
references [1] and [2]). This scenario assumes that the syntax description has been
produced prior to the creation of the formal semantic description informetion.

This scenario usesthe examplein Fgure2-1 for Product X. The EAST descriptionitsdf is
not shown here. The following is the stages that would be followed s0 as to produce the
semantic description of the data:

The data producer uses an interpreter of the EAST language to provide the list of fully
quaified names of the data entities in the product. Thisincludes the names of the base
type entities and aso the names of the higher level aggregated data structures. The
names e

PRODUCT _X

PRODUCTS_X. HEADER

PRODUCTS_X. HEADER. PRODUCT _| D
PRODUCTS_X. HEADER. ACQ_STATI ON
PRODUCTS_X. HEADER. ACQ TI ME

PRODUCTS_X. HEADER. CENTRE_COORD
PRODUCTS_X. HEADER. CENTRE_COORD. LATI TUDE
PRODUCTS_X. HEADER. CENTRE_COORD. LOG TUDE
PRODUCTS_X. DATA 1

The data producer crestes a DEDS. module using a word processor, or a DEDSL
cregtion utility if avalable, which takes as input the ASCII file of entity names
produced by the EAST interpreter. The resultant DEDSL is shown below. This DEDSL
module is subtlety different to that shown in 521 astheentity NAME parameter vaues
metch those generated by the EAST interpreter tool. One decison the data producer

must make is what data objects are relevant from a semantic viewpoint and therefore

must have data entity definitions provided.

/************************************************************************/

[*x* Identification of the Product X dictionary *E* [
/************************************************************************/

BEG N_GROUP = MODULE | DENTI FI CATI ON,;

DEDSL_VERSI ON = 0. 6;

MODULE_TI TLE = "Product X DED. It is based on the Project ABC DED
regi stered as NSSD1393 and it extends those definitions
as needed";

MODULE_ADI D = FNES1234;

END GROUP = MODULE_| DENTI FI CATI ON;
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/************************************************************************/

/[*** Entity definitions in terns of standard attributes *E* [
/************************************************************************/

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;
NAME = PRODUCT_X. HEADER. PRODUCT _I D;
MEANI NG = "Thi s paranmeter represents a pernanent, unique identifier
assigned to a data product by its producer.”;
SHORT_MEANI NG = "Product Identification paraneter"”;
ALI AS = (PRODUCT_NAME, "Used by the historical projects H |, Kto
identify their data products");
VALUE_SYNTAX = Visi bl eString(SlI ZE(1..40))
COMMENT = "The definition has been extracted fromthe Planetary
Sci ence Data Dictionary Docunent, |ssue V6 MOSQ0099- - 4- 00,
20 Novenber 1992;
END GROUP = ENTI TY_DEFI NI Tl ON,;

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;
NAMVE = PRODUCT_X. HEADER. ACQ STATI ON,
MEANI NG = "The ACQ STATION i ncludes the identifier of the station,
whi ch has acquired the data.";
SHORT_MEANING = "ldentifier of acquisition station";
VALUE _SYNTAX = ENUMERATI ON { STAT _1(1), STAT 2(2), STAT 3(3)};
SPECI FI C_ I NSTANCE = (STAT 1, "Station 1 identifier");
SPECI FI C I NSTANCE = (STAT_ 2, "Station 2 identifier");
SPECI FI C I NSTANCE = (STAT 3, "Station 3 identifier");
END GROUP = ENTI TY_DEFI NI Tl ON,;

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;

NAME = PRODUCT_X. HEADER. ACQ TI ME;

MEANI NG = "Date and tinme of acquisition of the data. The rules to
format this parameter are: 'YYYY-MM DDThh: nmss.d->Z'. An
exanmple is: '1988-01-18T17: 20: 43. 123456Z' . The acqui sition
time should correspond to the first scan |ine of the
data.";

SHORT_MEANI NG = "Date/ Time of data acquisition”;

VALUE_SYNTAX = VisibleSring(FROM"O"|"21"|"2"|"3"|"4"|"5"|"6"]|"7"|"8"

[“9"|"™-"]":"]"."|"T"|"Z"))(SI ZE(21. . 40));

COMMENT = "The date/tine is defined according to the CCSDS/ | SO rul es

for data/tine definitions";
END GROUP = ENTI TY_DEFI NI Tl ON,;

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;

NAME = PRODUCT_X. HEADER. CENTRE_COORD. LATI TUDE;

MEANI NG = "Latitudes north of the equator shall be designated by the
use of the plus (+) sign, latitudes south of the equator
shall be designated by the use of the minus sign (-). The
equat or shall be designated by the use of the plus sign

(+)."
SHORT_MEANI NG = "Lati tude";
UNI TS = deg ;
ALI AS = (LAT, " Used by the historical projects H, |, K");

VALUE_SYNTAX = REAL (-90.000..+90.000);

SPECI FI C_| NSTANCE = (+00. 000, "Equator");

COMMENT = "The definition of this paranmeter is according to | SO 6709";
END GROUP = ENTI TY_DEFI NI Tl ON,;
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BEG N_GROUP = ENTI TY_DEFI NI TI ON,;

NAME = PRODUCT_X. HEADER. CENTRE_COORD. LONG TUDE;

MEANI NG = "Longi tudes east of Greewhich shall be designated by the use
of the plus sign (+), longitudes west of G eenwhich shall
be designated by the use of the minus sign (-). The Prinme
Meri di an shall be designated by the use of the plus sign
(+). The 180th neridian shall be designated by the use of
the minus sign (-)";

SHORT_MEANI NG = "Longi t ude";

UNI TS = deg ;

ALI AS = (LON, " Used by the historical projects H, |, K");

VALUE_SYNTAX = REAL (-180.000..+180.000);

SPECI FI C_I NSTANCE = (-180.000, "The 180th Meridian");

COMMENT = "The definition of this paranmeter is according to | SO 6709";

END GROUP = ENTI TY_DEFI NI Tl ON,;

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;
NAME = PRODUCT_X. HEADER;
MEANI NG = "ldentifies an aggregati on of val ues which are associated
with an imge array. These val ues are nanmed PRODUCT I D,
ACQ _STATI ON, ACQ _TI ME and CENTRE_COORD';
SHORT_MEANI NG = "I nage Header Val ues”;
COMMENT = "The definition of this entity is not included in the
di scipline dictionary, version 0.1, registered as NSSD1393,
revision 0.";
END GROUP = ENTI TY_DEFI NI Tl ON,;

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;

NAMVE = PRODUCT_X. HEADER. CENTRE_COORD;

MEANI NG = "ldentifies a pair of l|atitude and | ongitude val ues which
are taken as the centre coordinates for the associ ated data
array. These values are naned LATI TUDE and LONG TUDE. ";

SHORT _MEANI NG = "Center latitude and | ongitude val ues”;

COMMENT = "The definition of this entity is not included in the
di scipline dictionary, version 0.1, registered as NSSD1393,
revision O.;

END GROUP = ENTI TY_DEFI NI Tl ON,;

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;
NAME = PRODUCT_X. DATA 1;
MEANI NG = "An image taken from spacecraft W
SHORT_MEANI NG = " Spacecraft W I mge";
COMMENT = "The definition of this entity is not included in the
di scipline dictionary, version 0.1, registered as NSSD1393,
revision 0.";
END_GROUP = ENTI TY_DEFI NI TI ON;

The data producer regigters the syntax description written in EAST and the semantic
description written in DEDSL (1 ZCCSD0012), a a Control Authority Office (see
references [9] and [10]) and is assigned an ADID which can then be atached to dl the
aoplication data

Annex A.2: Usingthe DEDSL with FITS

This section describes the data Product X from Section 2 asit would appear if formetted as
aHTSfile It dso demondrates the packaging of the DEDSL with the formetted data, in
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thiscase HTS, within an SFDU. For TS products, there are FITS keywords thet gppear
in a header section, with the length of keywords limited to 8 characters. This limitation
leads to some changes to the DEDSL but these can be kept to aminimum.

The gpproach here has been to use the DEDSL ALI AS attribute to indicate the name of the
corresponding FITS header keyword to each of the entity names in Product X and Y. An
dternative would have been to use the truncated keyword as the NAME and indicate the
longer nameasthe  ALI AS.

Note aso that the concept of ~ CENTRE_COORD has not been captured here, however in the
particular case of coordinates FITS has its own semantics and it may have been better to

use these sandard FITS keywords. For example CRPI X1, CRVAL1 and CRDELT1 to
indicate the centrd pixd dong axis 1, its coordinate vaue and the rate of change of
coordinate with pixd number.

The size of the data array and its data type is indicated by the standard FHI TS keywords as
folows:

BI TPI X avaue of 16 indicates 16 bit Sgned integers, hed the vaues been unsigned
16 hit integers then the data would to have been transformed into 32 bit

integers
NAXI S ‘2 indicatesa2-D array
NAXI S1 thefirs dimension
NAX| S2 the second dimension

The assumption has been made here that the 16 bit integers are Sgned integers. The header
of the HTSfile containing an instance of the data Product X would appear asfollows:

SIMPLE = T

BITPI X = 16

NAXIS = 2

NAXI S1 = 256

NAXI S2 = 256

PROD | D = ' PRODUCT_X / Product _id

ACQUTI ME= ' 1996- 06- 19T17: 20: 43. 12345Z' / Acqui sition_tinme

ACQUSTAT= ' STAT 1’ / Acqui sition_station

LATI TUDE= -37. 456 /Latitude

LONG TUD= +46. 996 / Longi t ude

DEDI D = ' NSSD1234'

END
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The DED entries expressed in DEDSL would be asfollows:

CCSDS 6xx.0-W-0.6 Page 50 24 July 1996



CCSDS RECOMMENDATION FOR DEDSL

/************************************************************************/

[*x* Identification of the Product X dictionary *E* [
/************************************************************************/

BEG N_GROUP = MODULE | DENTI FI CATI ON,

DEDSL_VERSI ON = 0. 6;

MODULE_TI TLE = "Product X DED. It is based on the Project ABC DED
regi stered as NSSD1393 and it extends those definitions
as needed";

MODULE_ADI D = BRAL3266;

END GROUP = MODULE_| DENTI FI CATI ON;

/************************************************************************/

[*** Entity definitions in terns of standard attributes *E* [
/************************************************************************/

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;
NAME = PRODUCT_X;
MEANI NG = "Thi s paranmeter represents a pernanent, unique identifier
assigned to a data product by its producer.”;
SHORT_MEANI NG = "Product Identification paraneter"”;
ALI AS = (PRODUCT_NAME, "Used by the historical projects H |, Kto
identify their data products");
ALIAS = (PROD_ID, "Used in the FITS header");
VALUE_SYNTAX = Visi bl eString(SlI ZE(1..40))
COMMENT = "The definition has been extracted fromthe Planetary
Sci ence Data Dictionary Docunent, |ssue V6 MOSQ0099- - 4- 00,
20 Novenber 1992;
END GROUP = ENTI TY_DEFI NI Tl ON,;

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;
NAME = ACQ _STATI ON;
MEANI NG = "The ACQ STATION i ncludes the identifier of the station,
whi ch has acquired the data.";
SHORT_MEANING = "ldentifier of acquisition station";
VALUE _SYNTAX = ENUMERATI ON { STAT _1(1), STAT 2(2), STAT 3(3)};
ALI AS = (ACQUSTAT, "Used in the FITS header");
SPECI FI C_ I NSTANCE = (STAT 1, "Station 1 identifier");
SPECI FI C I NSTANCE = (STAT 2, "Station 2 identifier");
SPECI FI C I NSTANCE = (STAT 3, "Station 3 identifier");
END GROUP = ENTI TY_DEFI NI Tl ON,;

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;

NAMVE = ACQ TI ME;

MEANI NG = "Date and tinme of acquisition of the data. The rules to
format this paranmeter are: 'YYYY-MM DDThh: mm ss. d->Z'. An
exanmple is: '1988-01-18T17: 20: 43. 123456Z' . The acqui sition
time should correspond to the first scan line of the
data.";

SHORT_MEANI NG = "Date/ Time of data acquisition”;

VALUE_SYNTAX = VisibleString(FROM"O0"|"21"|"2"|"3"]"4"|"5"|"6"]"7"|"8"

[“9"|"™-"]":"]"."|"T"|"Z")) (Sl ZE(21. . 40));

ALI AS = (ACQUTI ME, "Used in the FITS header);

COMMENT = "The date/tine is defined according to the CCSDS/ | SO rul es
for data/time definitions";

END GROUP = ENTI TY_DEFI NI Tl ON,;
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BEG N_GROUP = ENTI TY_DEFI NI TI ON,;

NAME = COORD. LATI TUDE;

MEANI NG = "Latitudes north of the equator shall be designated by the
use of the plus (+) sign, latitudes south of the equator
shall be designated by the use of the minus sign (-). The
equat or shall be designated by the use of the plus sign
(+).";

SHORT_MEANI NG = "Lati tude";

UNI TS = deg ;

ALI AS = (LAT, " Used by the historical projects H, |, K");

VALUE_SYNTAX = REAL (-90.000..+90.000);

SPECI FI C_| NSTANCE = (+00. 000, "Equator");

COMMENT = "The definition of this paranmeter is according to | SO 6709";

END GROUP = ENTI TY_DEFI NI Tl ON,;

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;

NAME = LONG TUDE;

MEANI NG = "Longi tudes east of Greewhich shall be designated by the use
of the plus sign (+), longitudes west of G eenwhich shall
be designated by the use of the minus sign (-). The Prinme
Meri di an shall be designated by the use of the plus sign
(+). The 180th neridian shall be designated by the use of
the minus sign (-)";

SHORT_MEANI NG = "Longi t ude";

UNI TS = deg ;
ALI AS = (LON, " Used by the historical projects H, |, K");
ALIAS = (LONG TUD, " Used in the FITS header");

VALUE_SYNTAX = REAL (-180.000..+180.000);

SPECI FI C_I NSTANCE = (-180.000, "The 180th Meridian");

COMMENT = "The definition of this paranmeter is according to | SO 6709";
END GROUP = ENTI TY_DEFI NI Tl ON,;

Note thet the DEDI D keyword in the FITS header is aloca convention thet indicates the
discipline DED that is being used as the bass of the DED for this particular product. A
smilar technique could be used for any formetting technique which includes some form of
header informetion, but in each case a convention would have to be agreed in the rdevant
formetting domain so that this non-standard keyword can be generaly understood.

For Product Y the FITS header would be changed to indicate the fact that the deta values
are hdd as REALs- inthis case as | EEE 4-byte REAL numbers.

SIMPLE = T

BITPI X = 32

NAXIS = 2

NAXI S1 = 256

NAXI S2 = 256

PRCD | D = ' PRODUCT_Y / Product _i d

ACQUTI ME= ' 1996- 06- 19T17: 20: 43. 12345Z' /Acquisition_tinme
ACQUSTAT= ' STAT 1' / Acqui sition_station
LATI TUDE= - 37. 456 /Latitude

LONG TUD= +46. 996 / Longi t ude

DEDID = ' NSSD1234'

END
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In both cases, the dataiin the FITSfile and the semantic definition in the DEDSL file could
then be packaged together in an SFDU as shown schemetically below, so as to convey the
full meaning of the FITS data with the actud data itsdf, therefore leading to a greater
probability of the data being understood and hence of vaue in the future.

L
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SIMPLE = T
| BITRIX = 16
| NAXI S = 2
NAXIS1 = 256
| NaXIs2 = 256
| PROD_ID = ' PRODUCT- X' / Product _i d
ACQUTI ME= ' 1996- 06- 19T17: 20: 43. 12345Z' / Acqui sition_time
| ACQUSTAT= ' STAT_1' / Acqui sition_station
| LATI TUDE= -37.456 /Latitude
| LONG TUD= +46. 996 / Longi t ude
|
V | DEDID = 'NSSD1234'
I Eno
|
|
|
|
.
1

ZCsb E 0012

[ *x* Identification of the Product X dictionary xHx ]

R L Lt R L L L L T T TPy

BEG N_GROUP = MODULE_| DENTI FI CATI ON;

DEDSL_VERSI ON = 0. 6;

MODULE_TI TLE = "Product X DED. It is based on the Project ABC DED
registered as NSSD1393 and it extends those definitions
as needed”;

MODULE_ADI D = BRAL3266 ;

END_GROUP = MODULE_I DENTI FI CATI ON;

R T e ey

/*** Entity definitions in terns of standard attributes rrx]

[ Rk kR KKKk Rk KKk R kK Kk kKR Rk KK kK Kk Rk KKk kK Kk R Rk

BEG N_GROUP = ENTI TY_DEFI NI TI ON;
NAMVE = PRODUCT_X;
MEANING = "This paranmeter represents a permanent, unique identifier
assigned to a data product by its producer.";
SHORT_MEANI NG = "Product Identification paraneter”;
ALI AS = (PRODUCT_NAME, "Us ed by the historical projects H |, Kto
identify their data products");
ALIAS = (PROD_ID, " Used in the FITS header");
VALUE_SYNTAX = Vi si bl eString(SI ZE(1..40))
COWENT = "The definition has been extracted fromthe Planetary Science
Data Dictionary Docunent, |ssue V6 MOSCD099--4-00, 20
Novenber 1992;
END_GROUP = ENTI TY_DEFI NI TI ON;

BEG N_GROUP = ENTI TY_DEFI NI TI ON;

NAME = LONG TUDE;

MEANI NG = "Longi tudes east of G eewhich shall be designated by the use
of the plus sign (+), |ongitudes west of G eenwhich shall
be designated by the use of the minus sign (-). The
Prine Meridian shall be designated by the use of the plus
sign (+). The 180th neridian shall be designated by the
use of the mnus sign (-)";

SHORT_MEANI NG = "Longi t ude";

UNITS = deg ;
ALIAS = (LON, " Used by the historical projects H I, K");
ALIAS = (LONG TUD, " Used in the FITS header");

VALUE_SYNTAX = REAL (-180.000..+180.000);

SPEC!I FI C_I NSTANCE = (-180.000, "The 180th Meridian");

COWENT = "The definition of this parane ter is according to | SO 6709";
END _GROUP = ENTI TY_DEFI NI TI O\;

Rather than package the Class E LVO with the FAITS data each time, it would dso be
possible to register the DEDSL. module with a Control Authority (see References [9] and
[10]) and then request and retrieve it from the Control Authority just the once,
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Annex A.3: Using the DEDSL with CDF

In this scenario, we will begin by using the data representation cgpabilities of the Common

Data Formet (CDF) to carry the data entities defined as Product X in Section 2 (see Hgure
2-1 and Table 2-1). Then, we will add the DEDSL defined dtributes following
conformance to DEDSL level 1 (see Section 6.1 ). Fndly, wewill dso show a CDF, with
DEDSL attributes, for Product Y of Section 2.

A CDF modds its data as containing a set of globd attributes (describing the overdl CDF
content) together with one or more varigbles. Each variadble may have any number of
additiond dtributes, caled 'varigble attributes associated with it. A variable has vaues
that may be a Smple data type or as complex as a multi-dimensiond array of smple data
types. Attributes have smple data types. The vaues of CDF varigbles are conceptuadly
organised into a sequence of records, and therefore it is necessary to specify whether or
not the va ues of specific variables vary from record to record.

A project has chosen the Common Data Format (CDF) as the file format and access
mechaniam that it will use to carry most of its primary data of interest. The project will
attempt to conform to the discipline dictionary of Section 5.1 while incorporating the data
of Product X into a CDF. For smplicity and inter comparison of examples, only one
ingance of Product X will be put into asingle CDFfile.

There are many ways such a smple data product could be mapped into a CDF. DATA 1,
which is an aray, will certainly be a variable. However, the parameters PRODUCT_I D,
ACQ _STATI ON, ACQ TI ME, LATITUDE, and LONG TUDE could be globd atributes
because they are congant for the sngle data array DATA 1 and therefore for the whole
CDF. They could dso be incorporated as attributes of the varigble DATA 1, or they could
be incorporated as additiond variables. We choose to mgp them as additiond variables so

that we can use the varidble atribute capability of CDF to carry the DEDSL. defined

atributes that will enhance the understanding of the varigbles . Note, for a generd CDF
whereit is desirable to enhance the understanding of not only the variables, but aso some

of the globa attributes and variable attributes, we would generate a separate DED module
containing DEDSL attributes following conformance to DEDSL levd 2 (see Section 6.2)
and we would associate this DED module with the CDF filein one of severd ways.

A smple CDF, conggting of one globd attribute and seven 'varidbl€ entities, is created for
Product X asdescribedin® Hgure2-1 and Table2-1 . A sructured textud overview of this
CDF file is shown bdow. This view is amilar to the CDF standard text object cdled a
'CDF Skeleton Tableé which serves as a template for producing multiple instances of the

CDF type being described.

P_Xyyddd (CDF file name with yy for year and ddd for day)
G obal attributes: (Attributes that apply to the whol e product; each has a
"nanme', 'CDF data type' and 'val ue')
Pr oduct Nane CDF_CHAR " Product X"

zVariables and their attributes: (Each variable [called a zVariable] is
given by its '"nane', its 'CDF data type', and its
di mensionality and sizes; each attribute (if present)
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is given by it 'name', 'CDF data type', and its

‘value'. No variable attributes are included in this

figure.)
DATA 1 CDF_UI NT2 #El ement s=1, #Di m=2, Di m Si zes=256/ 256,

Rec Var= F, DDm Var=T/T

PRODUCT _| D CDF_CHAR  #El enent s=40, #Di m=0, Rec Var= F
ACQ STATI ON CDF_CHAR  #El enent s=32, #Di m=0, Rec Var= F
ACQ TI ME CDF_CHAR #El enent s=32, #Di 0, Rec Var= F
LATI TUDE CDF_REAL4 #El enents=1, #Di m=0, Rec Var= F
LONG TUDE CDF_REAL4 #El enent s=1, #Di m=0, Rec Var= F
ACQ TI ME_CDF CDF_EPOCH #El ement s=1, #Di m=0, Rec Var= F

In this example, the template gives the form of the name to be used for the CDF file as
P_Xyyddd. Thefilenameisnot included as part of the CDF internd file structure.

The fird, and only, globd dtribute is cdled Product Nane and is given the vaue of
Product X.

The firgt variable of the CDF is named DATA 1. Itisgiven adaatype of CDF_UINT2
which is a 16-bit, undgned, integer. The information Starting with "#Eements=1"

indicates that the integer vaues are understood to comprise a 2-dimensond array whose
dimensions are 256 by 256. Further, these values are understood to not vary from record

to record, but they do vary within eech of the dimensons. Note that there will be only one

CDF conceptua record because there is only one instance of the array DATA 1 that we
will put into each CDFfile.

The second variableisnamed ~ PRODUCT_I D. Itisgiven adaatype of CDF_CHAR which
isan ACII character. The vaueis a dring of up to 40 characters (#Elements = 40), in

conformance with the discipline dictionary definition in Section 5.1 and of course it does
not vary from record to record.
The other variables are amilarly defined. Note that ACQ TI ME_CDF is not one of the

entities defined for Product X in Fgure 2-1 . It has been included here because CDF
provides specific support for a time data type designated as "CDF_EPOCH." Therefore

the ASClI time string vdluesof ~ ACQ_TI VE have been converted to a varigble with a deta
type of "CDF_EPOCH."

Note dso that the Product X definition of Fgure2-1 includestheidentifier of  HEADER for
the aggregation of PRODUCT_I D, ACQ STATION, ACQ TI ME, and CENTRE_COORD.
Further, note that CENTRE_COOR is an aggregation of  LATI TUDE and LONG TUDE.
Neither HEADER nor CENTRE_COCR havebeeninduded inthe CDF  above becausethereis
no sandard way to show the hierarchicad naming of collections of varidbles. One
goproach might have been to build this hierarchy into the varigble names, such as
HEADER. CENTRE_COORD. LATI TUDE . Thiswas not done to keep the example smple and
morein linewith amore likely mapping into CDF.
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Few data producers using CDF would produce a CDF as shown

and other types of informetion (e.g.
vaiadlle 0 they are more undersandable and useful to recipients.

The

above because none of the
variables have been given any attribute values.  Attributes are usudly used to give
minimum and maximum values) associated with each

UNI TS

DEDSL

recommendation provides standard names to be used for some common atributes
associated with entities. An gpproach to applying the DEDSL recommendations for level

1 conformancetotheexample  above resultsin the CDF example

beow.

P_Xyyddd

G obal attributes: (Attributes that apply to the whol e product;

Product Nane CDF_CHAR " Product X"

nane', 'CDF data type' and 'val ue')

(CDF file name with yy for year and ddd for day)

each has a

zVariables and their attributes: (Each variable [called a zVariable] is
given by its 'nane', its 'CDF data type',
di mensionality and sizes; each attribute (if present)
is given by its 'nane', 'CDF data type',

and its

and its

"val ue' .)
DATA 1 CDF_UI NT2 #El ement s=1, #Di m=2, Di m Si zes=256/ 256,
Rec Var= F, Dim Var=T/T
Attributes:
NANE CDF_CHAR  "DATA 1"
MEANI NG CDF_CHAR "l nmge taken from spacecraft

i nstrument"

SHORT _MEANING CDF_CHAR "Inmage from Z Instrunent"”

PRODUCT | D CDF_CHAR  #El enent s=40, #Di m=0, Rec Var= F
Attributes:
NAME CDF_CHAR " PRODUCT I D'
MEANI NG CDF_CHAR  "The PRODUCT_I D paranet er

per manent, uni que, identifier,
data product by its producer.”

SHORT_MEANI NG CDF_CHAR

"Product ldentification paraneter"

R using the Z

represents a
assigned to a

ALI AS CDF_CHAR " (PRODUCT_NAME, 'Used by the historical
projects H |, Kto identify their data
products.')"

ACQ STATI ON CDF CHAR  #El enents=32, #Dim=0, Rec Var= T

Attributes:

NANE CDF _CHAR  "ACQ STATI ON

MEANI NG CDF _CHAR "The ACQ STATION includes the identifier of
the station, which has acquired the data."

SHORT _MEANING CDF_CHAR "ldentifier of acquisition station"

VALUE_SYNTAX  CDF_CHAR

" ENUVERATI ON { STAT 1(1), STAT 2(2),
STAT 3(3)}"

SPECI FI C_ | NSTANCE CDF_CHAR "((STAT 1, 'Station 1 Identifier'), (STAT 2,

"Station 2 ldentifier'), (STAT_ 3, 'Station 3

Identifier'))"
ACQ TI ME CDF CHAR  #El enents=32, #Dim=0, Rec Var= T
Attributes:
NANE CDF_CHAR " ACQU TI ME"
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VEANI NG CDF_CHAR "Date and tine of acquisition of the data.
The rules to format this paraneter are:
"YYYY- MM DDThh: mm ss. d->Z'. An exanple is:
'1988-01-18T17: 20: 43. 123456Z' . The
acquisition time should correspond to the
first scan line of the data.”

SHORT _MEANING CDF_CHAR "Date/Tine of data acquisition”

COMVENT CDF_CHAR "The date/tine is defined according to the
CCSDS/ 1SO rul es for date/time def.”

LATI TUDE CDF_REAL4 #El enents=1, #Di n=0, Rec Var= T
Attributes:
NAME CDF_CHAR  "LATI TUDE"
VEANI NG CDF_CHAR  "Latitudes north of the equator shall be

desi gnated by the use of the plus (+) sign,
| atitudes south of the equator shall be
desi gnated by the use of the minus sign (-).
The equator shall be designated by the use
of the plus sign (+)."

SHORT_MEANI NG CDF_CHAR  "Latitude"

UNI TS CDF_CHAR  "deg"
LONG TUDE CDF_REAL4 #El enents=1, #Di nm=0, Rec Var= T
Attributes:
NANE CDF_CHAR " LONG TUDE"
MEANI NG CDF_CHAR  "Longitudes east of G eenwhich shall be

desi gnated by the use of the plus sign (+),
| ongi tudes west of G eenwhich shall be
desi gnated by the use of the minus sign (-).
The Prinme Meridian shall be designated by
the use of the plus sign (+). The 180th
neridi an shall be designhated by the use of
the minus sign (-)"

SHORT_MEANI NG CDF_CHAR  "Longi t ude"

UNI TS CDF_CHAR  "deg"
ACQ TI ME_CDF CDF_EPOCH #El enents=1, #Di nm=0, Rec Var= T
Attributes:
NAME CDF_CHAR  "ACQ TI ME_CDF"
VEANI NG CDF_CHAR "Tinme interval, fromthe reference date/tine

of 01 Jan 0000, OH,OM 0OS to acquisition of
the data. The acquisition time should
correspond to the first scan line of the

data."
SHORT _MEANING CDF_CHAR "Tinme to data acquisition”
UNI TS CDF_CHAR  "ns"

Sating with the variable  DATA 1, the firsda DEDSL étribute added is NAMVE. NAME is
mandatory and its vaue is given as DATA 1. Normdly NAME is needed to meke the link
from the DEDSL dtributes to the data entity being described. However for a CDF

vaiadle the NAME information expressed as a variable atribute is redundant because there

is no ambiguity about the association of variable atributes with each variable  The

MEANI NG gives atext description of the variable DATA 1, while SHORT_MEANI NG gives a
short form of this meaning that may be used for |abelling purposes.
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The attributes for the other varidbles are handled smilarly. The attribute ALl AS under
PRODUCT_I D requires two dgring fidds for its vdue. The CDF sandard does not
recognise multiple strings for an atributes vaue, so alocd convention using parenthesis

within the text dring has been employed. This has dso been done for the attributes
VALUE_SYNTAX and SPECI FI C_I NSTANCE under the varidble ACQ_STATI ON. Since a
given CDF varigble can not have multiple occurrences of the same atribute name, the
asociation of pars of vaues with SPECI FI C_I NSTANCE is extended by a locd
convention using pars of parenthess. Three pairs of vaues are associated with

SPECI FI C_| NSTANCE inthisexample.

The meanings for  LATI TUDE and LONG TUDE ae, currently, as given in the discipline
dictionary. However, because we are unabl e to associate these variables as an aggregation

under CENTRE_COORD, wWe have logt the information that they are aso centre coordinates.
There are various non-standard ways to add this informetion back. We could extend the
MEANI NG atitributes by adding such a sentence.  Alternatively, we could refer to the
discipline dictionary and indicate that the additiond semarntics in this atribute is a
gpecidi sation of the same term in that dictionary. Additiond attributes, which should be
sandardi  sed, would need to be defined to accomplish this function.

Turning now to Product Y of Section 2, we produce a nearly identicd CDF with DEDSL
atributes mapped into the varigble attributes. Bdow isatextud (template) view of sucha
CDF. Itisnealy identica to  the template above for PRODUCT X , with the following
exceptions.

1. A newfilenameformat to reflect new product type
2. Replace Product Xwith Product Y

3. Replace DATA 1 with DATA 2
4

Make data type of DATA 2 equd to CDF _REAL4 which is a 32-bit red number, in
accordancewith Table2-1 .

5. Deetevarisbles ACQ STATI ON, ACQ TI ME, and ACQ Tl ME_CDF.

Note thet the same issue, with regard to incorporating the semantics of centre coordinates,
dill arises.

P_Yyyddd (CDF file name with yy for year and ddd for day)
G obal attributes: (Attributes that apply to the whol e product; each has a
"nanme', 'CDF data type' and 'val ue')
Pr oduct Nane CDF_CHAR " Product Y"

zVariables and their attributes: (Each variable [called a zVariable] is
given by its 'nane', its 'CDF data type', and its
di mensionality and sizes; each attribute (if present)
is given by its 'nanme', 'CDF data type', and its
"val ue' .)

DATA 2 CDF_REAL4 #El ements=1, #Di m2, Di m Si zes=256/ 256
Rec Var= F, DDm Var=T/T
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Attributes:

NANE CDF_CHAR  "DATA 2"

MEANI NG CDF_ CHAR "I nage taken from spacecraft R using the Z
i nstrunment"”

SHORT _MEANING CDF_CHAR "Inmage from Z Instrunent”

PRODUCT_| D CDF_CHAR  #El ement s=40, #Di n=0, Rec Var= F

Attributes:

NANE CDF_CHAR " PRODUCT_I D

MEANI NG CDF_CHAR  "The PRODUCT_I D paraneter represents a

per manent, unique, identifier, assigned to a
data product by its producer.”
SHORT _MEANI NG CDF_CHAR  "Product ldentification paraneter"

ALl AS CDF_CHAR " (PRODUCT_NAME, 'Used by the historical
projects H |, Kto identify their data
products.')"

LATI TUDE CDF_REAL4 #El ements=1, #Di m=0, Rec Var= T

Attributes:

NAME CDF_CHAR " LATI TUDE"

VEANI NG CDF_CHAR  "Latitudes north of the equator shall be

desi gnated by the use of the plus (+) sign,
| atitudes south of the equator shall be
desi gnated by the use of the minus sign (-).
The equator shall be designated by the use
of the plus sign (+)."

SHORT_MEANI NG CDF_CHAR  "Latitude"

UNI TS CDF_CHAR  "deg"
LONG TUDE CDF_REAL4 #El enents=1, #Di nm=0, Rec Var= T
Attributes:
NANE CDF_CHAR " LONG TUDE"
MEANI NG CDF_CHAR  "Longitudes east of G eenwhich shall be

desi gnated by the use of the plus sign (+),
| ongi tudes west of G eenwhich shall be
desi gnated by the use of the minus sign (-).
The Prinme Meridian shall be designated by
the use of the plus sign (+). The 180th
neridi an shall be designhated by the use of
the minus sign (-)"

SHORT_MEANI NG CDF_CHAR  "Longi t ude"

UNI TS CDF_CHAR  "deg"

In summary, it is reasonable to attempt to use most of the DEDSL dtributes a levd 1
conformance in the CDF varigble attributes to extend understanding of CDF variables. To
fully implement dl the sandard DEDSL atributes, however, an externd DED module
conforming to level 2 should be constructed and each CDF ingtance should be tied to this
DED module.

The use of a distipline dictionary can provide a good darting point for product
documentation, and ways can be found to specidise/extent the semantics form adiscipline

dictionary to a product dictionary. However, the current DEDS. recommendation
provides no direct support for this process other than dlowing for a unique, registered,

identifier to be assgned to a DED module and carried within that module.  Further
dandardi sation in this areawould appear desirable.
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Annex A.4: Using the DEDSL with HDF

The Hierarchicd Data Format (HDF) is designed for the interchange of raster image data
and multi-dimensiond scientific data sets acrass heterogeneous environments. It isamulti-
object file formet, with a number of predefined object types, such as arrays, but with the
ability to extend the object types in a rdaively smple manner. Recently HDF has been
extended to handle arbitrary scientific data, rather than just uniform array oriented data,
and aso annotetion &ttribute data

HDF can store severd types of data objects within onefile, such as raster images, pal ettes,

text and table yle data. Each 'object’ or *entity’ in a HDF file has a predefined tag thet
indicates the data type and a reference number that identifies the insance. A table of
contents is maintained within the file and as the user adds data to the file the pointers in
the table of contents are updated. To illudrate the use of the DEDSL with HDF, this
section shdl demondtrate a technique for integrating the DED (expressed in the DEDSL)

with Product X from Section 2 (see Figure2-1 and Table2-1 ).

In this example, dl the data within the sngle HDF product is stored within a single file.

The physica formet of the file in unknown to the user and the only means of accessing the

data is through a software library. The physica dorage is in a canonicd form and
therefore the files can be transferred to other platforms (assuming the software library is
aso avallable on thetarget platform).

HDF has the capability of adding atributes to ether the complete file, the groups of
entities or each entity within agroup. There is no defined format or standard for
these atributes they are purdy textud drings. Therefore to use the DEDSL in
collaboration with a HDF file, one would till use the PVL representation as presented in
Section 4 of this Recommendation to define each of the semantic pieces of information,

e MEANING, UNITS, ec but the PVL ogrouping datements (i.e,
BEG N_GROUP=ENTI TY_ DEFI NI TI ON) would not be required as the DEDSL definition
can be ‘atached to each object in the HDF as a single textud gring. This is shown
schematicdly in - FgureA-1 .
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ANNEX B: PERMITTED UNIT VALUES

(Thisannex is part of the Recommendation)

The vdue of the UNITS atribute shdl conform to the S sysem of units. The
representation of these units shdl conform to 1SO 2955 (see Ref. [17]), this sandard
should be consulted for full details. This annex presentsalist of the ‘Form I’ (mixed case)
units symbols and prefixes thet are defined by 1SO 2955. These shdl be usad in the vaue

of a UNI TS attribute complying with this Recommendation.

Name of Unit International Symbol | Representation in 1SO
2955 ‘Form I’

Base S| Units

Metre m m

kilogram kg kg

second S S

ampere A A

Kevin K K

mole mol nol

candda cd cd

Supplementary Sl Units

radian rad rad

Seradian g Sr

Derived Sl Unitswith Special Names

hertz Hz Hz
Newton N N
Pascd Pa Pa
joule J J
watt Wi w
coulomb C C
volt \ V
farad F F
ohm Q chm
semens S S
weber Wb Wb
teda T T
henry H H
degree Cdsius °C Cel
lumen Im I m
lux Ix | x
becquerdl Bg Bqg
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Name of Unit International Symbol | Representation in 1SO
2955 ‘Form I’
gray Gy €%
Severt Sy Sv
Other Unitsfrom 1SO 1000
grede (angle) g gon
degree (angle) ° deg
minute (angle) ' '
second (angle) ” ”
litre I [
ae a a
hectare ha ha
minute (time) min mn
hour h h
day d d
yer a a
gram g g
tonne t t
bar bar bar
poise P P
sokes S St
eectronvalt eV eV
atomic mass unit u u
astronomic unit AU AU
parser pc pc

Table B-1: Representation of Unit Symbols

Any of the units listed above may be multiplied by one of the factors in the following
table, thisis done by preceding the unit with the string indicated in the * Representation in
1SO 2955 ‘Form I’ column:

Pr efix Factor by which the unit Inter nationally Recognised Representation in | SO
ismultiplied Scientific Symbol 2955 ‘Form I’
exa 10% E E
peta 10% P P
tera 10% T T
giga 10° G G
mega 10° M M
kilo 10° k k
hecto 102 h h
deca 10* da da
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Pr efix Factor by which the unit Internationally Recognised Representation in | SO
ismultiplied Scientific Symbol 2955 ‘Form I’

dedi 10" d d

centi 10 c c

milli 10° m m

micro 10°® m u

nano 10° n n

pico 102 p p

femto 107" f f

ato 108 a a

Table B-2: Representation of Unit Prefixes
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ANNEX C: UNIDATA CONFIGURATION FILE

(Thisannex isnot part of the Recommendation)

This Annex shows the configuration file ( uduni t s. dat ) to be used with the NCAR
Unidata units processing software (see Ref. [11]. Thisfileis st up to only accept the units

that comply with those listed in Annex B and hence encourage standardisation of units
across data sats. The NCAR Unidata units processing software is an example of the type of
software that can be used to automeate the processing of units.

# uduni t s. dat

#

# The first colum is the unit nane as should be used as the value for a
# UNITS attri bute.

# The second col unm i ndi cates whether or not the unit name has a plural

# form(i.e. can have an 's' appended).

# A'P indicates that the unit has a plural form whereas, a 'S indicates
# that the unit has a singular formonly. The remainder of the line is the
# definition for the unit.

#

# Anything after the '#, to-end-of-line is a comment.

#

#

# BASE UNITS. These nust be first and are identified by a nil definition.
#

m P # length - nmetre

kg P # mass - kil ogram

(S P # time - second

A P # electric current - ampere
K P # tenperature - kelvin

nol P # amount of substance - nole
cd P # lum nous intensity - candel a
#

# SUPPLI MENTARY UNI TS

#

rad P # plane angle - radian

Sr P rad2 # steradian

#

# DERIVED SI UNI TS W TH SPECI AL NAMES

#

Hz S 1/s # hertz

N P kg. nm s2 # Newt on

Pa P N n2 # Pascal

J P Nm # joule

W P J/s # wat t

C P As # coul onb

\% P WA # volt

F PdV # farad

Chm P VA # ohm

S S Av # sienens

Wb P V.S # weber
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T P Wn # tesla

H P WA # henry

Cel S K @273.15 # degree Cel sius

I'm P cd sr # | ux

I x S lmnR

Bq P 1/s # radi onuclide activity
Gy P J/ kg # gray

Sv P J/ kg # sievert

#

# OTHER UNI TS FROM | SO 1000

#

gon

deg

I

a

ha

nn P 60 s # mnute

h P 3.6e3 s # hour

d P 8.64e4 s # day

a P 3.153600e7 s # year

g S kg/ 1000 # gram

t P 1le3 kg # tonne

bar P le5 Pa # bar (pressure)
P S le-1 Pa s # absol ute viscosity-poise
St S le-4 n2/s # stokes

eV P 1.60219e-19 J # el ectronvol t

u P 1.66044e-27 kg # atom c mass unit
AU S 1.495979ell m # astronom c unit
pc P 3.085678el16 m # parsec
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character (Char) isgjiven in decdimdl (Dec), and hexadecimdl (Hex)).

Char Dec Hex
NUL 0 00
SOH 1 01
STX 2 02
ETX 3 03
EOT 4 o4
ENQ 5 05
ACK 6 06
BEL 7 07
BS 8 08
HT 9 09
LF 10 0A
VT 11 0B
FF 12 oc
CR 13 oD
O 14 OE
15 OF
DLE 16 10
DC1 17 11
DC2 18 12
DC3 19 13
D4 20 14
NAK 21 15
SYN 22 16
ETB 23 17
CAN 24 18
EM 25 19
UB 26 1A
ESC 27 1B
FS 28 1C
GS 29 1D
RS 30 1E
us 31 1F
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(Thisannex is part of the Recommendation)

A code is a correspondence between a symbol and a number of digits of anumber system.
The American Standard Code for Informetion Interchange (ASCII) is aseven-bit code aso
known as the USA Standard Code for Information Interchange (USASCII). The latest
updated American Nationa Standards Ingtitute ANSI-X3 standard for thisis ANS X3.4-
1977. This code has been incorporated into the ISO code of the same nature (1SO 646-
1983) which includes other symbols and aphabets. Since the 1SO code is an eght-bit
code, the ASCII code is embedded in an eight-bit field in which the higher order bit is set
to zero. The Restricted ASCII et of characters (denoted here by the shaded codes with the
P symbal pointing to them) isin this Recommendation. The primary reference to be used
should be SO 646-1983.

The ASCII and Rediricted ASCII or RA codes are given in

Char Dec | Hex

space 32 20
! 33 21 p
" 4 2 p
# 35 23 p
$ 36 24 p
% 37 25 p
& 38 26 p
’ 39 27 p
( 40 28 p
) 41 29 p
* 42 2A =]
+ 43 2B p
44 2C p
45 2D [}
. 46 2E [}
/ 47 2F =]
p 0 48 30 p
=] 1 49 31 =]
p 2 50 32 p
p 8 51 33 p
p 4 52 34 p
b 5 53 35 b
p 6 54 36 p
p 7 55 37 p
b 8 56 38 b
p 9 57 39 p
: 58 3A =}

; 59 3B

< 60 3C

= 61 3D

> 62 3E

? 63 3F

Table D-1: ASCII and Restricted ASCI| Codes

Table D -1. (The code for eech

Char Dec | Hex
@ 64 40
A 65 41
B 66 42
C 67 43
D 68 44
E 69 45
F 70 46
G 71 47
H 72 48

| 73 49

J 74 4A

K 75 4B
L 76 41C

M 77 4D
N 78 4E
O 79 4F
P 80 50

Q 81 51
R 82 52
S 83 53

T 84 54
U 85 55
\% 86 56
W 87 57
X 88 58
Y 89 59
Z 90 5A
[ 91 5B

\ R 5C

] 93 5D

n A 5E

9%5 5F

Char Dec | Hex
) % 60
a 97 61
b 98 62
c 9 63
d 100 64
e 101 65
f 102 66
g 103 67
h 104 68
i 105 69
j 106 6A
k 107 6B
| 108 6C
m 109 6D
n 110 6E
o 111 6F
p 112 70
q um [ 7
r 114 72
S 115 73
t 116 74
u 117 75
\Y 118 76
w 119 v
X 120 78
y 121 9
z 122 7A
{ 123 | B
| 124 c
} 125 | D
~ 126 TE

DEL 127 F
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